„ E . 
RE ELEMENTS | 
Et a 
5 e 
1 ow? | ll 
- Bex M. I. A. CHAPTAL, ,, RS 


; | CHEVALIER OF THE ORDER OF ThE KING, ebenso n oF CHEMISTRY 8 | _ | 
| AT MONTPELLIER, HONORARY INSPECTOR OF THE MINES or | b 
FRANCE, AND MEMBER OF SEVERAL ACADEMIES OF : ET = 
SCIENCES, MEDICINE, AGRICULTURE, iv. ON a, x be 
SCRIPTIONS AND BELLES LETTRES. * nm" 


Fg + = 8 . ” 
5 * x L 
rn ence een ret teen nn I nn nn nn — 
* L " 7 4 
0 "x 


TRANSLATED FROM THE FRENCH. 


7 \ | 2 A „ 1 % « ? g 
- | : 5 2 | : 8 
THE THIRD EDITION, | 
< 6 : ; _ * * # 1 : : 
IN THREE VOLUMES.: 2 
; . . | ; , 
_——E ; ; 
| . 
: LONDON: 
| PRINTED FOR . *% AMD ROBINSON, 
| . PATERNOSTER-ROW, 
„ BY R- NOBLE, IN THE OLD BAILEY. 
i ; A ; 
f 1800. ; 
| . a 
: : 2 f 


* 


TO 


—_ 


hd 
I 


- 


OO eG Rt eee 


r 


r 


* 
* 
„ « 
P 
bs x 
1 
* # 
- 
4 
* 
2 { 
a þ < . 
—%; 
oo 
i. 
* 
Se = 
a 
1 
. 
- 
. 
1 i Wy 
Wo * 1 
7 
- 
N + 
. 
J 
by ” 3 
* 
F 
F 
* 
I 
* 
af 4 
, 
* 
* 
8 * 
a — 
# 
* - 


+ OED 
_ 
2 
- 
« 
. 
* 
- 
* 
, 
7 
1 
„ 


a 


n mn 
3 *« 
% 
« =. 
8 
5 
F et 
3 
wag 
n 
8 
: : 
- 4 * 
4 . 
- 
* 
3 
5 
* 
" 
3 ” 
* 
" 
1 
kc 
» 
4 


* 
* 
a * 
, 
. 
7 


2 
ION 
COP 


3 


155 
Is 
* 


£ 


= 
. 
* 


5 
af 
* 
— + * 2 
. 
: 
< 
7 
5 
* 


$ 
* 
- 
* 
uo 
" 
* 
4 
— 
” 
= 
x «A 
1 
” 
v 
— 


5 -4 
i 
* 
\ 
— i "% 
1 - 
- * 
1 
£ 7 
by, . 
1 : 
p i 
— 
* 
oY * & 
* 4 
» i ſs ö 
% 
- 
"7 * 
8 « ST as. bins — 8, 
£ Ws. 
& 6 
2 $ 
# 4 + 3 
* —- 
x 4 * 
rt * * * W 
. 8 N ; 
: * 7 
OP 
4 s 
"Þ 7 br Grad. 
7 
K g 7 8 
g ; 
© 5 
2 * : : 
7 1 ö 
" 
n 
* ; ; 
5 1 2 4 
4 £ 4 
x N 


* 1 Y 
SA, re area; a 
"| 


i 
e 
* 
* * 
3; — * 0 » 
” 
. 
» 
0 
* 
. 
, 
n 
> 
* 
, 
* 
W eh 
wn 
* 
- 
: 


3a 


* 
2 


5 


THE great experience of M. Chaptal, his 6 

anaffeted'candour, and the perſpicuity which 

is ſeen in every part of the following treatiſe, 

cannot but render it extenſively uſeful. I have 

been particularly careful not to diminiſh this 

laſt merit, by deviating in any reſpe& from that 
ſcru pulous attention to accuracy which is indiſ- 

penſably required to give authority to the tranſ- 

lation of a work of ſcience. | 


W. NICHOLSON. 
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have been implied; that the nN of 5 
coab-mines actually wrought, is-increaled : 
and that, upon my principles; and in con · 
ſequence of my care and attention, manu - 
fattories of alum, of dil of vitriol, of cop- 
peras, of brown red, of artificialpozzolana, 5 
of ceruſe, of white-lead, and others, have 
been eſtabliſhedin ſeveral Pers of the 225 5 
vin ce: . 04 8122 S N rf] Ak 
Chemiſiry i is 3 eſſentially: 00 | 
: a6 80 with the reputation and proſperity 
of a ſtate; and at this peculiar inſtant, 
when the minds of men are univerſall 
duſiecd in ſecuring the public welfare, every 
eitiaen is accountable to his country for all 
he good which his peculiar ſituation per- 
mits him to do. Every one ought to haſten, 
and preſent io ſociety the tribute of thoſe 
talents which heaven has beſtowed on him: 
and there is no one who is not able to 
bring ſome materials, and depoſit them at 


the foot of the ſuperb edifice which che 

virtuous adminiſtrators are raiſing for the 

welfare of the whole. It is with theſe views 

that L have preſumed to offer to my coun- 

N72 the work which J at preſent pub- 
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| ſeverity üpen the intention of the author 
only, but toc reſerve all dee ene ae | 
tothe werko1is hour 5155 or % 00999! 
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d ens gycater confidence becauſe L have 
had opportunities myſelf of obſerving ihe 
numerous applications of the principles 
which conſtitute its baſis to the phenome- 
na of nature and art. The immenſe eſta- 
bliſhment of | chemical products wich I 
have formed at Montpellier has allowed 
me to purſue the development of this doo- 
rrine and to obſerve its agreement withlall 
the facts which the various operations pre- 
ſent to us. It is this doctrine alone which 
has led me to ſimplify-moſt of the pro- 
ceſſes, to bring ſome of them to perfection, 
and to rectify all my ideas. It is therefore 
with the moſt intimate confidence that 1 
propoſe it. I find no difficulty in making 
ſome time taught a different doctrine from 
that which Lat preſent offer. I then be- 
lieved it to be true and ſolid; but 1:did 
not on that account ceaſe to conſult 
+ 82k 2 nature. 
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| anti. iicTrfliorce conſtantly; entered: into 
this reſearch with. mind eager for im- 
prbvement. Natural truths ere capable 


of flxing themſelves with all their purity. 


inmy mind, becauſe I had haniſhed pre- 
judice; and inſenfbly T found myſelfe deten 
* the force of fatts;to the dg 


i Be other;{principles. impreſs the 
convittion onany mind; let che ſame 


Humber of phenomena and facts exhibit 
themſelves in their favour; the ſame num- 
bete happy a ) 11 C 

tioris of nature and of ary; letthem/appea 
to m mind wich all the ſacred characters 
of truth; and I will publiſh them with the 
ae: zeal, and with the Jame, mtereſt. 1 
congemn equally the man ho, attached 
to the ancient notions, reſpetts. them fo 
much ab; 0% rejett without mature exami- 
natibn- every; thing which appears to op- 
poſe then m; and him who embraces with 
enthufiaſm, and almoſt without reflection, 


dhe principles of any new doctrine. Both 

are worthy of compaſſion if they grow 
old in their prejudices; and both are 
. mY of _ if they perpetuate them. 
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wow kot Been careful to baniſh all diſcuſs 
tons from my work. That ſpirit of party 
Which but too often cauſes a diviſion be- 


tween perſons who are purſuing the ſame 


objects, that tone of bitterneſs which pre- 5 


dominates in certain diſputes, that wuntof 
candour which is inſenſibly produced by 
the movements of ſelf:love, have but too 
long retarded the progreſs of our know- 
ledge. The love of truth is the only paſ- 
fon which a philoſopher ought to indulge. 
The ſame object, the fame/intereſt} tend tao 
unite chemiſts. Let che ſame ſpirit inſpire 
them, and direct all their labours; Then 
we ſhall ſoon behold chemiſtry'advancing 
in a rapid progreſs; and its cultivators 
will be honoured with the foffrage and the 
rae of derer ymen,”" 2 ©: 
I have endeavoured in this: work to ex- 
me my ideas with clearneſs, ee 
and method. I know by experience that 
che ſuceeſs of any work, and its various 


degrees of utility, often depend on the 


form under which the doctrine which it 
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been Te intention to ſpare no pains | 


in 


a beet theſe Elements of Che. 
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e been capable of beſtowing on them. 
proceeding, in my opinion, renders 

age to authors, inſtead of robbing 
If ſuch a proceeding might juſti- 

K — ations, Meſſrs. Lavoifier,, De 

Morveau, Berthollett, De Fourcroy, Sage, 


knowing, lifting ain net} ally df 
— the whole of our preſent ſcience 
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the ant which has long been v praftiſed 
in rene ene ur the mathematy es; the pr 


wich all the knowledge which has! been ac- 
quired in chemiſtry until our time, the 
chemical part of the Encyclopédie Mé- 
thodique may be conſulted. In this work, - 
the celebrated author gives the moſt in- 
tereſting account of the progreſs of the 
ſcience. Here it 1s munen an Rn the 
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be Ae * 


poliwof all the. knowledg yet lacqͥuiredi 

in order to preſent to us in the ſame point 
ofi view all which has been done, and all 
3 eg remains to be done; and 3 0 


rende od the moſt firiking homage to >the 
truth of the dottrine we now teach ; be- 
cauſe, after having combated ſome of its 
principles in the firſt volume, he has had 

the courage to recant, the moment the facts 

ſeen in a better point of view, and re- 
eated experiments, had ſufficiently en- 
lightened him. This great example of 
courage and candour is doubtleſs honour- 
able to the learned man who gives it; but 
it cannot fail to add ſtill more to the con- 
fidence which may be placed in the doc- 

trine which is its object. | 

The development of the ai up- 
on which the New Nomenclature is eſta- 
bliſhed, may be found in the Elementary 
Treatiſe of Chemiſtry of Mr. Lavoiſier; 
and I refer likewiſe to this excellent work 
0 Ivy; the figure and explanation of all the 
apparatus 1 ſhall have occaſion to o ſpeak 
of, 
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IT appears that the ancient nations poſ- 
ſeſſed ſome notions of chemiſtry. The 

art of working metals, which dates from the 
moſt remote antiquity; the luſtre which 
the Phœnicians gave to certain colours; 
che luxury of Tyre; the numerous manu- 

factures which that opulent city included 
within its walls —all announce a degree of 
perfection in the arts, and ſuppoſe a conſi- 
derable extent and variety of chemical 
knowledge. But the principles of this 
ſcience were not then united into a body 
of doctrine; they were concentrated in the 
workſhops of the manufaQurers, where 
they liad their origin ; and obſervations 
AP tranſmitted from one operator to 
another, 
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alone could clear up the confufion; 


eiples, were cultivated and enlight, , 
We behold the original nations, im. 
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che lands eee £49" ene : 
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| 3 ſlow in turning the applications'of 
| this ſcience towards e ee The 


il Preliminary Diſtourſe. 


another, enlightened and conducted the 
no doubt, has been 
the origin of all the ſeiences. At firſt they 
preſented unconnected facts; truths were 
confounded with error; time and genius 
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progreſs of information is always the fruit 
of ſlow and painful experiment. It is dif- 
ficult to point out the preciſe epocha of the 
origin of chemical ſcience; but we find 


traces of its exiſtence in the moſt remoſe 


ages. Agriculture, mineralogy, and all he 
arts which are indebted to it for thein prim. 


dediate- 
Iy ſueceeding the fabulous ages, ſurround: 
ed by all the arts which ſupplied: their 
Wants; and we may compare chemiſtryto 
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bythe paſſion of making gchhaab x mon 
ment all the labours of operators were di- 
rected towards alchemy alone; the great 
object of ſtudy became fixed on an endea. 
| vournointerpretfables,allufions;hierogly- 
phics; &c.; and the induſtry of ſeveral 
centuries was conſecrated to the enquiry: 
after the philoſopher's ſtone. But though 


ve admit that the alchemiſts have retarded 


che progreſs of chemiſtry, we are very far 
from being diſpoſed to any. outrage on the 


memory of theſe phi loſophers: we allo r 


them the tribute of eſteem to which on ſo 


many accounts they are e entitled. The pu- 


rity of their ſentiments, the ſimplicity of 
their manners, their ſubmiĩſſion to Provi- 
dence, and their love for the Creator, pene« 


trate with veneration all thoſe ho read 
orks. The profoundeſt-views- of 


their 
genius are every where ſeem in their writs 
ings, allied with the moſt extravãgantſideas. 
The moſt ſublime truths are degraded: 

applications of the moſt ridiculous nature; 
and this aſtoniſhing contraſt of ſuperſtition 


and philoſopby,of ght and darkne ſs, com · : o 


_ us to o mie them, even at the inſtant 
that 
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chat we cannot withho re. Wee 
muſt not confoundthe ſetof — 
. ve beer we 


r r dh bd hen tvs 
3 


irettec doothe 1 of Winde hug N 
| re, being impoſed on, who fed: the - 
ambition of ſuch weak minds by che de- 

deitful hope of increaſing their riches. This 

bn claſs of vile and ignorant men arne 

ACKNOWIEC ged by the true alchemiſts; | 
eee to thatname, 

than the vender of ſpecifics on the ſtage to 

+ : the honourable name of Phyſician. tit 
ü be hopeof the alchemiſt may indeedbe 
| 4 founded on a lender baſis; but the great 
i man, he man of genius. even at the time 
is purſuing an ee 
knows ho to profit by the phenomena 
which may preſent themſelves, and derives 
from his labours many uſefultruths which 
| would have eſcaped the penetr; fon 
| 1 85 ee Thus iti chat the aledemiſs 


| — — sin 


Yo! $26 | all 


| e which audies eee more 
a : nearly, and appears to facilitate the 
npokng them. It is known 
chat the Abdarites did not begintoconſider | 
the ſeiences as an occupation worth a rea- 
fonable man, until theyhad ſeen a oelobrated 5 
222 enrieh himſelf by ſpeculations | 
commerce; and I do not doubt but that 
the deſire of making gold has decided the 
vocation of ſeveral chemiſts, Weare there - 
fore inde Ned to alchemy for ſeveral truths; 
and for ſeveral chemical profeſſors: but this 


obligation i is ſmall, in compariſon to be 


maſsof uſeful truth which might have been 
- afforded during the courſe of ſeveralcentu- 
ries; if, inſtead of endeavouring to form 
the merals, n of chemie nad 


: meant — com. 
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ee hope of prolongiog liſpbu 
ins of chemiſtry. The, perſuaſſon xa 

_ eakily admixted; that a ſcienes which, affords 
remedies fox all diſorders, night. without, 
effort ſuceged inaffordinga univerſalmedin 
eine. The relations which have been hand 
ed don ta us of the long life of the ans” 
cients@ppearedtobe anaturaleffeR. of their 
4 knowledge in chemiſtry. The numerous 
fables! of enkquity obtained the favour. of 
dmitted among eſtabliſhed fafts ; 

and — . after; having exbaulied 
themſelves in the ſearch after the philolg, 
pher's ſtone / appeared to; redouble their 
efforts; to arrive at an object ſtill more 
chimerical. At this, period: the elixirz, of 
life, the.arcana, ihe polychreſt medicines, 
had their origin; g her with all thoſe 
monſtrous .preparatiops,;,of.. which, a 
have been handed down.even.tq,our days, 
i; The chimera of the. univerſal medicine 


agitated the. minds of moſt. dun the fix+ 
teenth century s and im mortality was, then 
| premiſed withtheſameeffr ntery as a Char- 


latan. now announces his remedy forevery 
a The people are eaſily leducedby | 


thele 


— 
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theſe ridiculous promiſes; but the man of 
knowledge can never be led to think that 
chemiſtry can ſucceed in reverſing that 
general law of nature;which condemns all 
living beings! to renovation, anda continual 
. circulation of decompoſitions and fucce 
ſive generations. This ſect gradually be- 
came an object of contempt. The enthu- 
ſiaſt Paracelſus, who, after having flattered 
himſelf with immortality, died at the age of 
forty-eight at an inn at Saltſburg, com- 
pleted its diſgrace. From that moment the 
ſcattered remains of this ſect united them- 
ſelves, never more to appear again in public. 
The light which began to ſhine forth on all 
fades, rendered it neceſſary that they ſhould 
have recourſe to ſecrecy and obſcurity; and 
thus, at length chemiſtry became purified. 
James Barner, Bohmus, | Tachenius, 
Kunckel, Boyle, Crollius, Glaſer, Glauber, 
Schroder, &c. appeared on the ruins of 
thele two ſets, to examine this indigeſted 
aggregate, and ſeparate from the confuſed 
| mals of phenomena, of truth and of error, 
every thing which could tend to enlighten 
theſcience. The ſect of e urgedon 
„Vor. I. e by 
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of immortality, had diſco-— 


by chains 
vere many remedies ; and pharmacy and 
the arts then became enriched” wi for- | 
mulæ and compoſitions, whoſe operation 
required only to be rettifled, _ Nen ap- 
rene better eſtimated. EB 
Nearly at the ſame time men 
celebrated Becher. He withdrew che mil 
try from the too narrow limits ofpharmacy. 
He ſhewed its connection with all the phe- | 
nomena of nature; and the theory of the 
formation of metals, the phenomena offer- i 
mentation, the laws of putrefaction, 
all comprebended and developed by this 
ſuperior genius. Chemiſtry was then di- 
reQtedtoits true object: and Stahl, who ſuc- 
 ceeded Becher, reduced to certain general 
prineiples ali the facts with which his prede- 
beſſor had enriched the ſeience. He ſpoke a 
language leſs enigmatical; he elaſſed all the 
facts with order and method; and purged 
the ſcience of that alchemic infection, to 
hich Becher himſelf was too much at- 
tached. But if we conſider how great are 
che claims of Stahl, and how few the addi- 
tions which have been made to his doc- 


\ 


| enam but be aRonifhed: ne oy 
yollniaſans ſcience. When ve conſult the 
Dou r | I ared 


rasen a gleam: of light fa 
inner att Pac dottrine, ve ſee them tor 
nent themſelves in a ridiculous manner to 
| deluſi ve interpretation. Thus it was 
eee, weight which metals ac 
Res gh little favoura- - 
ple withaun any as addition, was never- 
theleſs incapable of injuring this doctrine. 
The almoſt religious opinion which 
er Haved all the chemiſts to Stahl, has no 
buht been pernicious to the progreſs of 
chemiſtry But the ſtrong deſire of redu- 
eing exery se firlt principles, and of 
—— a upon incomplete ex- 
ä ef the ſalleſt — From the 
|  b2 moment 
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the principles ofbodies, thi ght 
Himſelf in poſſeſſion of the firſt agents of 
nature. He conſidered himſelf as autho- 
rized to regard thoſe bodies as elements 
which appeared no longer ſuſceptible of be- 


a e * the human body b 
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moment that analyſis had ſhewn ſome of 
chemiſt though 


ing decompoſed. The acids and the alka- 


lis performed the principal part in natural 


operations: and it appeared to be a truth 
buried in oblivion, that the term where the 


artiſt ſtops is not the point at which'the 
Creator has limited his power; and that the 
laſt reſult of analyſis does indeed mark the 
limits of art, but does not fix thoſe of na- 
ture. We might likewiſe reproach certain 
chemiſts for having too long neglected the 
ö operations of the living ſyſtems. They 
confined themſelves in their laboratories, 
ſtudied no bodies but in their lifelefs tate, 
and were incapable of acquiring any know: 
ledge but ſuch as was very incomplete: for 


he who, in his reſearches, has no other ob- 
ject in view than that of aſcertaining he 
prineiples of a ſubſtance, acts like a phyſi- 
cian who ſhould ſuppoſe he had acquired 


* # #/4% ; 


confining | 
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| 4 ſtudies to ine dead carcaſe, | 
But we muſt likewiſe obſerve that, in order 
to forma proper notion of the phenomena 
of living bodies, it is neceſſary to poſſeſs 
the means of confining the gaſeous. prin- 
ciples which eſcape from bodies; and of 
analyſing theſe volatile and inviſible ſubs 
ſtances: which combine together. Now. 
| this work was impoſſible at that time; and 
we ought to beware of imputing to men 
thoſe errors which ariſe from the e Baie. of | 
the times in which they lived. f 
It may perhaps be n 0 on this o- 
caſion, why chemiſtry was ſooner known, 
and more generally cultivated, in Germany, 
and in the North than in our kingdom. I 
think that many reaſons may be given for 
this. In the firſt place, the ſcholars of Stahl 
and of Becher muſt have been more nume- 
rous, and conſequently their inſtruction far- 
ther extended. Secondly, the working of 
mines having become a reſource neceſſary 
to the governments of the North, has been 
ſingularly encouraged ; and that chemiſtry. 
which enlightens mineralogy muſt neceſ- 
| OR * 
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bon The indy of FB Be did . bs 
be cultivated to advantage in France until 
the end of the laſt century. The firſt; wars 
of Louis XIV. ſo proper to develop the 
talents of the artiſt, the hiſtorian, and tbe 
W pe little favourable to 


| "'# Since the French government has facilitated 
- tudy of mineralogy by the moſt ſuperb eſlablichments, 
Ve have beheld the taſte for chemiſtry revive,” the arts 
which haye the working of metals for their object have 
been rendered more perfekt, and che mines Which have 
been wrought are more numerous. Mr. Sage has been 8 
more particularly aſſiduous and zealous to tufn the fa. 
- vout of government towards this objeR. ... - F have been a 
- vitneſs'to. the laborious. attention. of this chemiſt to ef- 
fest this revolution. I have beheld the perſonal' facri- / 
ces he made to bring it forward. 1 have applauded 
His zeal, bis notives, and his — 29 15 8 'Fhe fame ſen- | 
timents tilt oceupy my mind; and though 1 teach a 
doctrine at prefent which is different from his, this 
eircumſtance ariſes from che impoſlibiliiy of commantd- 
ing opinions. The philoſopher who is truly worthy ot 
this name, is capable of diſtinguiſhing the friend of his 
art from the ſlave of his ſyſtem: and, in a word, every 
one ought to write according to his conviction; the 
moſt ſacred axiomof the enge being, 10 Amicus s Plato, 
Ted magis amica veritas. . £175 IT? 
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the peaceable ſtudy of nature. The naty- 


raliſt who in his reſearches ſees union and 
harmony around him, cannot be an indif- 
; ferent 1 pectator of the continual ſcenes of 
diſorder and deſtruction; and his genius is 
: cruſhed 1 in the midſt of troubles and agita- 
tions. The mind of the great Colbert, deep- 
ly penetrated with theſe truths, quickly en - 
-deavoured to temper the fire of diſcord;by 
turning the minds of men towards the only 
objects which could ſecure the peace and 
proſperity of the ſtate.” He exerted himſelf 
to render trade flouriſhing : he eſtabliſhed 
 manufaftories : learned men were invited 
from all parts, encouraged, and unitedtoge- 
tber, to promote his vaſt projects. Then it 
was that the ardour of enquiry replaced for 
a time the fury of conqueſt; and France very 
ſoon ſtood in competition with all nations 


for the rapid progreſs of the ſeiences, and 


the perfection of the arts. Lemery, Hom- 
berg, and Geoffroy aroſe nearly at the ſame 
time; and other nations were no longeren- 
titled to reproach us for the want of che- 
| : miſts. From that moment the exiſtence of 


ay arts appeared to be well aflured, , All 
the 
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the ſciences which afford their firſt prin⸗ 
iples, were cultivated with the greateſt ſuc-! 
ceſs: and it will ſcarcely be credited that, 
in the ſpace of a few years, the arts were 
drawn from a ſtate of non -· entity; and car- 
ried. to ſuch a degree of perfection, that 
France; which had before received every 
thing from foreign countries, became in poſ- 
ſeſſion of the glory of ſupplying its neigh- 
bours with models and with merchandizes. 
Chemiſtry and natural hiſtory, however, 
at the beginning of this century, were culti- 
vated only by a very ſmall number of Per, 
ſons; and it was then thought that the 
ſtudy of theſe ſeiences ought to be confined 
to the academies. But two men, whoſe. 
names will be ever famous, have rendered 
che taſte general under the reign of Louis 
XV. The one poſſeſſed that noble ſpirit 
which is a ſtranger to the power of ꝓreju- 
dice, that indefatigable ardour which ſoea- 
ſilyovercomes every obſtacle; that openneſs 
of character which inſpires confidence, and 


— 


: trans fuſed into the minds of his pupils that 
enthuſiaſm of which he himſelf felt the force. 


f un Rouelle enlightened the ſcience of 
Lt © +0: chemiſtry, 
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chemiſity; Buffon prepared a revolution 
till more aſtoniſhing in natural hiſtory. 
The naturaliſts of the North had ſucceeded 
in cauſing their productions to be read by 
a ſmall number of the learned; but the 
works of the French naturaliſt were ſoon, 
like thoſe of nature, in the hands of the 
whole world. He poſſeſſed the art of dif- 
fuſing through his writings that lively in- 
tereſt, that enchanting colouring, and that 
delicate and vigorous touch, which influ- 
enn attach, and ſubdue the mind. The 
profundity of his reaſoning is every where 
united to all that agreeable illuſion Which 
the moſt brilliant imagination can furniſh. 
The ſacred fire of genius animates all his 
productions; his ſyſtems conſtantly exhibit 
the moſt ſublime, proſpects in their totality, 
and the moſt perfect correſpondence in their 
minute parts; and, even when he exhibits 
mere hypotheſes, we are mclined to per- 
ſuade ourſelves that they are eſtabliſhed 
truths.: We become like the artiſt who, 
after having admired a beautiful ſtatue, 
uſed his efforts to perſuade himſelf that it 
N and removed every thing which 
could 


Jenna pete his alluſion: We ce up 
his work with a pleaſure 3 hat of 
the man who turns again to fleep, in hopes 
of prolonging the ne of e. 
ble dren -m N 


. Theſe two ie men. 1 5 difubog 


: by taſte for chemiſtry and natural hiſtory, 
by making their. relations and uſes better 

: known, conciliated the favour of govern- 
ment towards them; and from that mo- 


— 


ment every one intereſted himſelf in the 


progreſs of both ſciences. Thoſe perſons 
who were beſt qualified in the kingdom, 
haſtened to promote the revolution which 
was preparing. The ſciences ſoon in ſcribed 
in their liſt of cultivators the beloved and 
reſpetted names of La Rochefoucault, 
Ayen, Chau e Lauraguais, Maleſherve, 


e.; and theſe men, diſtinguiſhed by their 
birth, were honoured with a new ſpecies of 


glory, which is independent of chance or 


prejudice. They enriched chemiſtry with 


their diſcoveries, and affociated their names 


with all the other literati ho purſued the 
lame career. They revived in the mind of 


the enen . for glory, and that 


2 Ie. 8 ardour 
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ande for the public good; e des 
nually excite new efforts. The man of am- 
dition and intrigue no longer endeavoured 
to depreſs the modeſt and timid man of ge- 
nius. The credit of men in place ſerved as 
a defence and ſupport againſt calumny and 
perſecution. Recompenſes were aſſigned 
to merit. Learned men were diſpatehed in- 
to all parts of the world, to ſtudy the arts, 


and collect their productions. Men of the 


firſt merit were invited to inſtruct us with 
regard to our own proper riches; and eſta- 
"bliſhments of chemiſtry which were made 

in the principal towns of the kingdom, dif- 
fuſed the taſte for this ſcience; and fixed 
among us thoſe arts which we might in vain 
have attempted to naturalize, if a firm baſis 
had not been firſt laid. The profeſſors 
eſtabliſhed in the capital, and in the pro- 
vinces, appeared to be placed between the 
academies and the people, to prepare the 


latter for choſe truths which flow from ſuch 


reſpectable aſſociations. We may conſider 

them as a medium which refracts and mo- 
dies the rays of light that iſſue from thoſe 
FO various luminous centres; and directs them 

2 towards 
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*awards the manufactories, to en 
and improve their practice. Without theſe 
favours, without this conſideration and 
theſe recompenſes, could it have been ex- 
peed that the. moſt unaſſuming among 
philoſophers would have exerted. himſelf _ 
to: promote the reputation of a people to 
whom he was unknown? Could a man fo. 
ſituated reaſonably hope to ſucceed in car- 
rying a diſcovery into effect? Is it proba-, 
ble that he ſhould have poſſeſſed a ſuffici- 
ent fortune to work in the large way, and 
by chis means alone to overcome the num- 
berleſs prejudices which baniſh men of 
ſcience from manufactories? The contem- 
plative ſciences demand of the ſovereign 
repoſe and liberty only; but experimental 
ſciences demand more, for they require aſ- 
fiſtance and encouragement. What indeed 
could be hoped in thoſe barbarous ages, 
wherein. the chemiſt. ſcarcely: durſt avow. 
the nature of the occupation which in ſe- 
cret conſtituted his greateſt pleaſure? The 
title of Chemiſt was almoſt a reproach : 
and the. prejudice which contacted the. 
. of this ſcience with ſuch wretch- 
25 ; ed 
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; ed projectors as are entitled only to pity, | 
has probably kept back the revival of the 
arts for ſeveral "centuries; for chemiſtry 
alone can afford them a proper baſis. If the 
princes of paſt times had been friends of the 
arts, and jealous to acquire a pure and du- 
rable rep utation; if they had been careful 
to honour the learned, to collect their va- 
luable labours, and to tranſmit to us with- 
out alteration the precious annals of human 
genius; we ſhould have been diſpenſed 
from labouring among the rubbiſk of early 
times, to conſult a few of thoſe remains 
Vhich have eſeaped the general wreck; and 
we ſhould have been ſpared the regret of 
allowing, after many uſeful reſearches, that 
the maſter-pieces of antiquity which re- 
main anſwer ſcarcely any other purpoſe 
than to give us an idea of that ſuperiority.” 
to which the earlier nations had arrived. 
Time, the ſword, fire, and prejudice have 
devoured all; and our reſearches. ſerve 
only to add to our regret for Ee loſſes 
wile the world has ſuſtained. 
The ſcience. of ' chemiſtry pollelles the 
do, in our days, not val! of having ob- 
8 "tained 


vated: Ihnen — 
and formed the occupation, of various men 
in whom the habit of a profound eee 


the accurate ſciences had produced a ne- 
ceſſity of admitting nothing but an . 
proved, and of attaching themſelves only 
to ſuch branches of knowledge as are ful. 
ceptible of ſtrict proof. Meſſrs. De la 
Grange, Condorcet, Vander Monde, 
Monge, De la Place, Meuſnier, Coufin, 
the moſt celebrated mathematicians of 
Europe, are all intereſted in the drogreſs 
of this ſcience, and moſt of them daily add 
to its progreſs by their diſcoveries. 
So great a mals of inſtruction, and ſuch 
ample encouragement, could not hut effect 
a revolution in the ſcience itſelf; and we 
are indebted to the combined efforts of all 
theſe learned men for the diſcovery of ſe- 
veral metals, the creation of various uſe. 
ful arts, the knowledge of a number of ad- 
vantageous proceſles, the working of ſe- 
veral mines, the analyſis of the gaſes, the 
8 che theoryof / K 


ni rledge ſoablolucandſo extended, re- 
petting all the phenomena of art aku 
ure, that in a very ſhort time chemiſtry 
has become a ſcience entirely new. We 
might now ſay with much more truth what 
the celebrated Bacon affirmed of the che- 
miſtry of his time: A new Philoſophy, 
ſays he, has iſſued from the furnaces of 
* the chemiſts, which has confounded all 
© the reaſonings of the ancients.” | 
But while diſcoveries became infinitely 


D air 


mhp in chemiſtry, the neceſſity of re- 


medying the confuſion which had ſo long 
prevailed, was ſoon ſeen, and indicated the 
want of a reform in the language of this 
| ſcience. There is fo intimate a relation be- 
tween words and facts, that the revolution 
which takes place in the principles of a 
ſcience ought to be attended with a ſimilar 
revolution in its language: and it is no 
mote poſſible to preſerve a vicious nomen- 
clature with a ſcience which becomes en- 
lightened; extended, and ſimplified; than 
to poliſh, civilize, and inſtrutt uninformed 
WUNOL aumakingany change in his na» 
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3 the words in common uſe, and c 
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tural language. Every chemiſt ho wrote 


on any ſubjett was ſtruck with the inace 


ſidered himſelf as authorized to i Weradace 
dae change; inſomuch that the chemical 


language became inſenſibly longer, more 


confuſed, and more unpleaſant. Thus the 
carbonic acid has been known, during the 


courlſe'of a few years, under the names of 
Emed Air, Aerial Acid, Mephitic Acid, 


Cretaceous Acid, &c.; and our poſterity 


may hereafter diſpute whether cheſe various 


* * : 


nominations were not applied to diff 


ſubſtances. The time was therefore. come 7 
in which it was neceſſary to reform the 
language of chemiſtry: the imperfections 


of the ancient nomenclature; and the diſ- 


| covery of many new ſubſlances, rendered 
this revolution indiſpenſable. But it was 
neceſſary to defend this revolution from the 


caprice and fancy of a few individuals; it 
was neceſſary to eſtabliſh this new lan- 
guage upon invariable principles; and the 
only means of infuring this purpoſe was 
doubtleſs that of erecting a tribunal in 


| which: chemiſts of. acknowledged. merit 
„ ſhould 


Thould deaths the We received without 
prejudice. and without intereſt; in which 
the principles of a new nomenclature might 
logic: and in which the lan guage ſhould 
be ſo well identified with the ſcience, the 
word ſo well applied to the fact, that the 
wledge of the one ſhould lead to the 
knowledge:of the other. This was exe- 
cuted in 1788 by Meſſrs. De Morveau, 
avoiſier, Berthollet, and De Foureroy. 
In order to eſtabliſh a ſyſtem of nomen : BY 
clature, bodies muſt be conſidered in two ; 
different points of view, and diftributed in- 
to two claſſes; namely; the claſs of ſimple 
ſubſtances reputed to be elementary, and 
the claſs of combined ſubſtances. | | 
- {468 che moſt natural and ſuitable deno- 2 
minations-which. can be aſſigned to ſimple | 
ſubſtances, muſt be deduced from a princi- 
pal and characteriſtic property of the ſub- 
ſtanee intended to be expreſſed. They may 
likewiſe be diſtinguiſhed by words which 
do not preſent any preciſe idea to the mind. 
Moſt of the received names are eſtabliſne 
on this laſt principle, ſuch as the names 
„% Sulphur, 
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Sulphur, Phoſphorus, which do not convey. 
any fi gnification in our language, and pro- 
duce in our minds determinate ideas only, 
becauſe uſage has applied them to known 
ſubſtances. Theſe words, rendered ſacred” 
by uſe, ought to be preſerved in a new no- 
menclature; and no change ought to be 
made, excepting when it is propoſed. to 
rectify vicious denominations. In this caſe 
the authors ofthe New Nomenclature have 
thought it proper to deduce the denomina- 
tion from the principal characteriſtic pro- 
perty of the fubſtance. Thus, pure air 
might have been called Vital Air, Fire Air, 
or Oxigenous Gas; becauſe it is the baſis 

of acids, and the aliment of reſpiration and 
combuſtion. But it appears to me that this 
principle has been in a ſmall degree depart- 
eld from when the name of Azotic Gas was 
given to the atmoſpherical mephitis 1. 
Becauſe, none of the known gaſeous ſub. 
ſtances excepting vital air being proper for 
reſpiration, the word Azote agrees with 
every one of them except one; and conſe- 

quently this denomination is not founded. 
7 py ran excluſive property, diſtincti 


wi 
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charaReriftic of the gas itſelf. 2. This de- 
nomination being once introduced, the ni> 
tric acid ought to have been called Azotic 
Acid; and its combinations Azotdtes; be- 
cauſe the acids are propoſed to be denoted 
by the name which belongs to their radiral. 
3. H the denomination of Azotic Gas does 
not agree with this ai form ſubſtance, the 
name of Azote agrees ſtill leſs with the 
concrete and fixed ſubſtance; for in this 
ſtate all the gaſes ate eſſentially azotes. It 
appears to me therefore that thedenommas 
tion of A 


ing to the principles which have been 


adopted; and that the names given to the 
ſeveral ſubſtances of which this gas conſti- 
tutes one of the elements, are equally re- 
moved from the principles of the Nonien- 
clature. In order to corre& the Nomen- 
clature on this head, nothing more is ne- 
ceſſary than to ſubſtitute to this word a de- 
nomination which is derived/from the 88 
neral ſyſtem made uſe of; and I have pre- 
fumed to propoſe that of Nitrogene Gas. 
In the firſt-place, it is deduced _ 
WA and excluſive property of 
e C 2 5 this 


oc Gas is not eftabliſhed accord 5 
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this! gas, which forms the radical of the ni- 
tric acid. By this means we ſhall preſerve : 
to the combinations. of this ſubſtance the 


received denominations, ſuch as thoſe of 
the. Nitric Acid, Nitrates, Nitrites, &c. 
In this manner the word which is afforded 


by the principles adopted by the celebra- 


ted authors of the N omenclature, cauſes 


every thing to return into che order pro- 
poſed to be eſtabliſhed. 5 


2. The method made aſe of to lai 
the denominations ſuitable to compound 


ſubſtances, appears to me to be ſimple and 


accurate. It has been thought that the lan- 


guage of this part of ſcience ought to pre- 
ſent the analyſes; that the words ſhould be 
only the expreſſion of facts; and that con- 
ſequently the denomination applied by a 
chemiſt to any ſubſtance which has been 
analyſed, ought to render him acquainted 
with its conſtituent parts. By following 


this method, the Nomenclature is as it were 


| united, and identified with the "ſcience ; 2 
and facts and words agree together. Two 
& things are therefore united, which until 
Toi time appeared to have no mutual re- 
2 3 lation, 


e & 


1 
1 
1 
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35 lation, the word, and the lubſtance Which 

it repreſented; and by this means the ſtudy 
of chemiſtry is fimplified. ' But when we 
apply theſe inconteſtable principles to the 


various objects of chemiſtry; we ought to 


follow the analyſis ſtep by ſtep, and upon 
this ground alone eſtabliſh. general and in- 
dividual denominations.” We ought to ob- 
ſerve, that it is from this analytical method 


that the various denominations have been 


; aſſigned, and that the methodical diſtribu- 
tions of natural hiſtory: have been at all | 


times made. If man were to open. his eyes 


for the firſt time upon the various beings 
which people or compoſe this globe, he 
wouldeſtabliſh their relation upon the com- 
pariſon of their moſt evident properties, and 
no doubt would found his firſt diviſions 
upon the moſt ſenſible differences. The 
various modes of exiſtence, or their ſeveral 
degrees of conſiſtence, would form his firſt 
diviſion; and he would arrange them under 


the heads of ſolid, liquid, or ariform bo- 


dies. A more profound e examination, and 
a more connected analyſis of the individu- 


al, would ſoon convince him that the ſub- 


ſtances 


* 
8 
. . 
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ances which certain general relations had 
induced him to unite in the ſame claſs, un- 


der a generic denomination, differed very 


eſſentially among each other, and that theſe 
? differences. neceſſar ily. required ſubdiyi- 


fions. Henee he wauld divide his ſolid ho- 
dies into ones, metals, vegetable ſubſtan· 
ces, animal ſuſtances, &.; his Uquids 
would be divided into water, vital air, in- 
flammable air, mephitic air, &c, When he 
praceeded to carry his reſearches onthe na- 


ture of theſe ſubſtances ſtill farther, he 
would perceive that moſt of the individuals 


were formed by the union of ſimple princi- 


ples; and here it is that his applications of 
the ſyſtem to be followed, in aſſigning aſuit- 


able denomination to each ſubſtance, would 
begin. To anſwer this purpoſe; the authors 


ol the New Nomenclature have endeavour- 


ed to exhibit denominations which may 
point out the conſtituent principles. This 
admirable plan has been carried into exe- 
eution as far as relates to ſubſtances which 
are not very complicated, ſuch as the com- 
binations of the prineiples with each other; 


the e earths; metals, alkalis, &c. And 


this 


Nen 5 — . N 
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me to leave nothing more to be delired, 
The explanation may be ſeen in the work 
Publiſhed on this ſubject by the authors, 
and in the Elementary Treatiſe. of Che- 
miſtry of Mr. Lavoiſier. I ſhall therefore 
do nothing more in this place than preſent 
a ſketch of the method I have followed; 
taking for example the combinations of 
acids, which form the moſt numerous claſs 
of compounds. 
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art, of the Nomenclature appears. ta 


The firſt ſtep conſiſted in i 
ing under a generaldenomination the com- 
bination of an acid with any given baſis ; 
and in order to obſerve. a more exact ar- 


rangement, and at the ſame time to aſſiſt 
the memory, one common termination 
haas been given to all words which denote 
the combination of an acid. Hence the 
words Sulphates, Nitrates, Muriates, are 
uſed to denote combinations of the ſul- 
phuric, nitric, and muriatic acids. The 
kind of combination is denoted by adding 

to the generic word the name of the body 
FPhich is combined with the acid; thus, 
0 the en] of e expreſſes the com- 


bination 


| * a 208 
The e e of best ſans, 815 
dependent on the proportions of their 
conſtituent principles, form ſalts different 
from thoſe we have juſt ſpoken of; and 
the authors of the New Nomenclature 
have expreſſed the modifications of the 
acids by the termination of the generic 
word. The difference in the acids ariſes 
almoſt always from the greater or leſs 
abundance of oxigene. In the firſt caſe, 
the acid aſſumes the epithet of Oxigenated; 
hence the oxigenated muriatic acid, the 
oxigenated ſulphuric acid, &c. In ls. 
cond caſe, the termination of the word 
which denotes the acid, ends in o,; hence 
the ſulphureous acid, the nitrous acid, &c. 
The combinations of theſe laſt: form ſul- 
Phites, nitrites, &c.; the combinations of 
the former compoſe oxigenated muriates, 7 
oxigenated {ulphates; d £1436 
I The combinations of the various: IN * 
which compoſe this globe are not allas ſim- 
ple as thoſe here mentioned; and it may 
| be. immediately perceived how- long and 
trouble- 
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troubleſome the denominations would be, 
if attempts were made to beſtow a fingle 
denomination which ſhould denote the 


conſtituent principles of a body formed by 


the union of five or {ix principles. In this 
caſe, the preference has been given to the 
rece 
have be 


ceſſary in order to ſubſtitute proper appel 


lations iriſtead of thoſe which afforded no- 
tions contrary to the nature of the OY 


| —_ were applied tor: 


Ihave adopted this N omeichivines in my 


lectures, and in my writings; and I have 


not failed to perceive how very advantage- 


ous it is to the teacher, how much it re- 


lieves the memory, how greatly it tends to 


produce a taſte for chemiſtry, and with 
What facility and preciſion the ideas and 


prineiples concerning the nature of bodies 
fix themſelves in the minds of the auditors. 
But I have been careful to inſert che tech- 
nical terms uſed in the arts, or received in 
ſociety, together with theſe two denomina- 
tions. I am of opinion that, as it is impoſ- 


ible * che language of the people, 
it 


ved appellation, and no other chan ges 
een admitted but ſuch as were ne- 


oe ED 
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that means render them paxtakers of our 
diſcoveries. We ſee, for example, that the 


artiſt is acquainted with the ſulphuric acid 


by no other name than that of Oil of Vi- 
triol, though the name of the Vitriolie Acid 
bas been the language of chemilts for a 


century paſt. We cannot hope to be more 
happy in this reſpe& than our predeceſſors; 
and, ſo far from ſeparating ourſelves from 
the artiſt by a peculiar language, it is pro- 
per that we ſhould multiply the occaſions 


of bringing us together; ſo far from at- 
tempting to enſlave him by our language, 


we ought rather to inſpire his confidence 


by learning his terms. Let us prove to the 


artiſt that our relations with him are more 
extended than he imagines; and let us by 
this intimacy eſtabliſn mutual correſpond- 


ence, and a concurrence of information, 
which cannot but redound to the advan- 
tage of the arts and of chemiſtr. 


| | After having explained the principal ob- 
jections which have retarded the improve- 


ment of chemiſtry, and the cauſes which 
in our time have accelerated its progrels, 


WC 
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we ſhall endeavour to point out the prin- 
£ cipal applications of this ſcience; 5 inſwhich 
attempt, we think, we {hall ſucceed beſt 
by caſting a general retroſpect over thoſe 
arts and ſciences which receive certain 
principles from it. -'+ 

Moſt of thearts are 5 to 3 
Si their diſcovery. They arein general 
neither the fruit of reſearch, nor the re- 

ſult of combination, but all of them have 
a more or leſs evident relation to chemiſtry. 
This ſcience therefore is capable of clear- 
ing up their firſt principles, reforming 
their abuſes, ſimplifying their operations, 
and accelerating their progrels. 


"Chemiſtry bears the ſame relation to 


moſt of the arts, as the mathematics have 
to. the ſeveral parts of ſcience which de- 
pend on their principles. It is poſſible, no 
doubt, that works of mechaniſm may be 
executed by one who is no mathematician; 
and ſo likewiſe it is poſſible to dye a beau- 


tiful ſcarlet without being a chemiſt ; but 


the operations of the mechanic, and of 
the 25855 are not the Ic founded upon in- 
1575 e variable 
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a variable principles, the knowledge of which | 
would be of infinite utility to the artiſt. 

We continually hear in manufactories of 
the capricesanduncertainty of operations; | 
but it appears to me that this vague expreſ- 
fion owes its birth to the ignorance of the 
workmen with regard t to thetrue principles 
ol their art. For nature itſelf does not act 
with determination and diſcernment, but 


obeys invariable laws; and the inanimate 5 
ſubſtance which we make uſe of in our Y 


manufactures, exhibits neceſſary effects, in 
| which the will hasno part, and conſequent- 
ly in which caprices cannot take place. 
Render yourſelves better acquainted with 
the materials you work upon, we might ſay 
to the artiſts; ſtudy more intimately the 
principles of your art; and you wilt be able 

to foreſee, to predict. and to calculate 
every effect. It is your ignorance alone 
which renders your operations a continual 
ſeries of trials, and a diſcouraging alterna- 
| tive of ſucceſs and diſappointment. - 

The public, which continually ee 
chat experience is better than ſcience, en- 
courages and ſupports chis ignorance on the 
part 
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part of the artiſt; and it will not be remote 
from our object to attempt to aſcertain the 
true value of theſe terms. It is very true, 
for example, that a man whohas had a very 
long experience may perform operations 
with exactneſs; but he will always be con- 
fned to the mere manipulation: I would 
| compare ſuch a man to a blind perſon who | 
is acquainted with the road, and can paſs 
along it with eaſe, and perhaps even with 
the confidence and aſſuranceof a man who 
ſees perfectly well; but is at the ſame time 
incapable of avoiding accidental obſtacles, 
incapable of ſhortening his way or taking 
the moſt direct courſe, and incapable of lay- 
ingdown any rules which he can communi- 
cate to others. This is the ſtate of theartiſt 
of mere experience; however long the duz 
ration of his practice may have n as 
the ſimple performer of operations. 
It mayperhaps be replied, thatartiſtch have 
T adevery i important diſcoveries in conſe: 
quence of aſſiduous labour. This is indeed 
true, but the examples are very ſcarce; and 
we have no right to conclude, becauſe we 
have: No men t of genius without ariy ma- 
15 e thematical 


and himfelf. Such philoſophers as have 
attempted to paſs this line, have frequent 
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thematicaltheoryexecute wonderful works 
of mechaniſm, that the mathematicsarenot 


the bafis of mechanics; or that any one has 


a right to/expett to become a great mecha- 
nic without a profound e oh _ e 
matical principles. e 

It appears to be generally anos at ores 
ſent, that chemiſtry is the baſis of the arts: 


but the artiſt will not derive from chemiſtry | 


all the advantages he has a right to expect, 
until he has broken through that powerful 
barrier which ſuſpicion, ſelf-love, and pre- 

judice have raiſed between the chemiſt & 


$ 


0 


ly been repelled as dangerous innovators; 
and prejudice, which reigns deſpotically 
in manufactories, has not even permitted 
it to be thought that the n were 5 
capable of improvement. 
lt is eaſy to ſhe the advantages which .. 
the arts might obtain from chemiſtry, by 
caſting a retroſpett over its 1 | 
to each of them in particu 5 
1. It appears, from Aae 15 Co- 5 
1 EW ancients poſſeſſed a conſi- 
8 9 
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derable extent of knowledge reſpecting 
agriculture, which was at that time con- 
ſidered as the firſt and nobleſt occupation 
of man. But when once the objects of 
luxury prevailed over thoſe of neceſſity, the 
cultivation of the ground was leſt to the 
mere ſucceſſion of practice, and this firſt of 
the arts became degraded Wy prejudices. 
Agriculture is more intimately connected 
with chemiſtry than is uſually ſuppoſed. It 
muſt be admitted that every man is capable 
of cauſing ground to bear corn; but what 
a conſiderable extent of knowledge is neceſ< 
ſary to cauſe it to produce the greateſt poſ- 


ſible quantity! It is not enough, for this 


purpoſe, to divide, to cultivate, and to ma- 
nure any piece of ground: a mixture is like- 
wiſe required of earthy principles ſo well 
aſſorted, that ĩt may afford a proper nouriſh- 
ment; permit the roots toextend themſelves: 
ton diſtance, in order to draw up the nutri- 
tive juices; give the ſtem a fixed baſe; re- 
ceive, retain, and afford upon occaſion, the 
aqueous principle, without which no vege- 
tation can be formed. It is therefore eſ- 
ſential to aſcertain the nature of the earth, 

0 the 


| 


— * * 


to a degree of perfection which ſeemed: 
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the avidity with which it ſeizes water, _ +4; 
force of retaining it, &c.; and theſe requi- 


ſites point to ſtudies which will afford prin- 


ciples not to be obtained W N 
but flowly and impertettly. t 
Every grain requires a Sen 8 
Barley vegetates freely among the dry re- 
mains of granite; wheat grows in calca- 
reous earth, &c. And how can it be poſ- 
ſible to naturalize foreign products, with- 
out a ſufficient ſtock of knowledge to ſup- 
ply them with an earth ſimilar to that 
which is natural to them? | 
The diſorders of grain and forage, AY 
the deſtruction of the inſects which devour: 
them; are objects of natural hiſtory. and 
chemiſtry: and we have ſeen in our own: 


times the eſſential art of drying and pre- 
ſerving grain, and all thoſe details which: 


are intereſting in the preparation of bread, 
carried by the labours of a few chemiſts 


difficult to have been attained. 

The art of diſpoſing ſtables in a a-proper: 
e chooſing water adapted for 
the drink of domeſtic animals, the ęconomi- 

; 855 Wy cal 
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calproceſſesfor preparing and mixing their | 
food, the uncommon talent of ſupplying a 
Proper manure ſuited to the nature of ſoils, . 
the knowledge neceſſary to prevent or to 
repair the effects of blights all come with- 
in the province of Chemiſtry; and with- 
out the aſſiſtance of this ſeience our pro- 
ceeding would be! n low, * un- 
eam. 

We may at ek: 1260 upon 3 ne- 
cefſity of chemiſtry in the various branches 
of agriculture with fo much the more rea · 
ſon, as government does not ceaſe to en- 
3 this firſt of arts by recompences, 
liſtinctions, and eſtabliſnments; and the 
Views of the flate are forwarded by the pro- 
poſal of means to render this art flouriſh» 
ing. We ſee, with the greateſt ſatisfaction, 


that by a happy return of reflection, we 


begin to conſider agriculture as the pureſt, 
the moſt fruitful, and the moſt natural 
ſource of our riches. Prejudices no lon- 
ger tend to oppreſs the huſpandman. Con- 

tempt and ſervitude are no longer the in- 
heritance received for his inceſſant labours. 
The moſt uſeful and the moſt virtuous 

8 ö _ claſs 
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claſs'of men is likewiſe that whoſe ſtate is 
moſt minutely confidered; and the culti- 
vator of the ground in France is ai. laſt 


permitted to raiſe his hands in a ſtate of 


freedom to Heaven, in gratitude for this 
happy revolution. 5 ir 

--2; The working of mines is likewiſe 
as d upon the principles of chemiſtry. 
This ſcience alone points out and directs 
the ſeries of operations to be made upon 
a metal, from the moment of its extraction 
from the earth 1 it comes to e in 
then 

Beſore the cement analyfis was ts 


ed to the examination of ſtones, theſe ſub- 
| Rances were all denoted by ſuperficial 


characters, ſuch as colour, hardneſs, vo- 


lume, weight, form, and the property of 


giving fire with the ſteel. All theſe cir- 


cumſtances bad given riſe to methods of 


diviſion in which every other property 


was confounded; but. the ſucceſſive la- 


bours of Pott, Margraaff, Bergmann, 


Scheele, Bayen, Dietrich, Kirwan, Lavoi- 
her, De Morveau, Achard, Sage, Ber- 


thollett, Gerhard, Erhmann, Fourcroy, 
RIOT, 
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Mongez, Klaproth, Crell, Pelletier, De la 
Methe rie 3 &c. : by inſtructing us concern- | 
ing the conſtituent principles of every. 


known ſtone, have placed theſe ſubſtances 


in their proper ſituations, and have carried 


this part of chemiſtry to the ſame degree 
of preciſion as that which we before poſ- 
* reſpecting the neutral ſalts. 


The natural hiſtory of the mineral king- | 


dom, unaſſiſted by chemiſtry, is a language 
compoſed of a few. words, the knowledge 


of which. has acquired. the name of Mine- 


ralogiſt to many perſons. The words Cal- 

careous Stone, Granite, Spar, Schorle, 
Feld Spar, Sehiſtus, Mica, &c. alone com- 
poſe the dictionary of ſeveral amateurs of 


natural hiſtory ; but the diſpoſition of theſe: 
ſubſtances i in the bowels of the earth, their 


re ſpective poſition in the compoſition of 


the globe, their formation and ſucceſſive 
decompoſitions, 1 their uſes in the arts, and 
the knowledge of their conſtituent princi- 


ples, form; a ſcience which, can be well 
known. and inveſtigated * the chemiſt 
only. 

ob neceſſary. therefore that mineralogy 
N d 2 | ſhould 
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miſtry; and we may obſerve that, ſince 


theſe two ſciences have been united, tl 
labour of working g mines has been ſimpli- 


fied, metallic ores have been wrought with 


more intelligence, ſeveral: new metallic ſab- 
ſtances have been diſcovered, individuals 
have opened mines in the provinces; and. 
we have become familiar with a ſpecies of 


induſtry which ſeemed foreign, and almoſt 


mcompatible with, our ſoil and our habits. 


Steel and the other metals have received in 


our manufactories that degree of perfection 
which had till lately excited our admita- 
tion, and humiliated our ſelf love. The 


Wpetb manufacture of Creuſdt has no 


equal in Europe. Moſt of our works are 


: ſupported by pit⸗coal; and this new com · 
Hpultible fabſtance is ſo much the more va- 


ſable; as it affords us time to repair our 
exhanfted Woods, and as it is found almoſt 
Every where in thofe batren foils which 
repel the ploughſhare, "and prohibit every 
other kind of induſtry. The eternal grati- 


tude of this country is therefore due to 


Meſſrs. Jars, Dietrich, Duhamel, Monet, 
Genſanne, 
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fa 


Genſanne, &c. who firſt brought us ac- 
quainted with theſe true riches, The taſte 
for mineralogy, which has diffuſed itſelf 
within our remembrance, has not a little 
contributed to produce this revolution; 


and it is in a great meaſure owing to thoſe 


collections of natural hiſtory, againſt which 
ſome perſons have ſo much exclaimed, 
' that we are indebted for this general taſte, 
Our collections have the ſame relation to 
natural hiſtory, as books bear to literature 
and the ſciences. The collection frequent- 
Iy is nothing more than an object of lux- 
ury to the proprietor; but in this very caſe 
it 18 a reſource always open to the man 
who is deſirous of beholding, and inftruQ- 
ing himſelf. It is an exemplar of the works 
of nature, which may be conſulted every 


moment; and the chemiſt who runs over 


all theſe productions, and ſubjects them to 
analyſes to aſcertain their conſtituent prin- 


ciples, forms the precious chain which 


unites nature and art. 
3. While the chemiſt Sites to the na- 
1 ture of bodies, and endeavours to aſcertain 


K en hineinles the natural 


philoſopher 
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philoſopher | ſtudies their external charac. 
ters, and as it were their phyſiognomy. 
The object of the chemiſt ought therefore 
to be united to chat of the philoſopher, 
in order to acquire a complete idea of a 


body. What in fact ſhall we call Air or 
Fire, without the inſtruction of the che- 


miſt? Fluids more or leſs compreſſible, 
| ponderous, and elaſtic. What are the par- 


ticulars of information which natural phi- 
loſophy affords us concerning the nature 
of ſolids?” It teaches us to diſtinguiſh them 
from each other, to calculate their weight, 
'to determine their RE, to ae er 
uſes, =” 1 85 
If we caſt our attention upon the nume- 
rous particulars which chemiſtry has lately 
taught us reſpecting air, water, and fire, we 
hall perceive how much the connection of 
theſe two ſciences has been ſtrengthened. 
Before this revolution, natural philoſophy 
was reduced to the ſimple diſplay of ma- 


chines; and this coquetry, by giving it a 


tranſient glare, would have impeded its 
progreſs, if chemiſtry had not reſtored it 
to its true . The celebrated 
PRs ifs . 
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chngetitos: Bacon compared the nawral 


magic, or experimental philoſophy, of his 
time, to a magazine in which a few rich 
and valuable moveables were found among 


a heap: of toys. The curious, ſays he, is 


exhibited inſtead of the uſeful. What 
more is required to draw the attention of 


great men, and to form that tranſient fa- 


ſhion of the day which ends in contempt? 
The natural philoſophy of our days no 


longer deſerves the reproaches of this ce- 


lebrated philoſophers It is a ſcience 
founded on two baſes equally ſolid. On 
the one part, it depends on mathematical 
ſcience for its principles; and, on the other, 
it reſts upon chemiſtry. The natural phi- 


loſopher wall . en to both * 


ences. 

The ſtudy of cheniiiey, 5 in certain 45 

partments, is ſo intimately connected with 

that of natural philoſophy, that they are 

mſeparable; as, for example, in reſearches 
concerning air, water, fire, cc. Theſe 
ſeiences very advantageouſly aſſiſt each 
other in other reſpects; and while the 


chemiſt clears minerals from the foreign 


bodies 
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bodies which are combined with them, the 
Philoſopher ſupplies the mechanical appa- 
ratus neceſſary for exploring them. Che- 
miſtry is inſeparable from natural philo- | 
ſophy, even in ſuch parts as appear the 
moſt independent of it; ſuch, for exam- 
ple, as optics, where the natural philoſo- 
pher can make no progreſs but in propor- 
tion as the chemilt ſhall mus his an to 
perfection. , 

The e hs theſe two ſci- 
a is ſo intimate, that it is difficult to 
draw a line of diſtinction between them. 
If we conſine natural philoſophy to enqui- 
ries relative to the external properties of 
>0dIes, we ſhall afford no other object but 
the mere outſide of things. If we reſtrain 
the chemiſt to the mere analyſis, he will at 
molt arrive at the knowledge: of the con- 
ſtituent principles of bodies, and will be 
ignorant of their functions. Theſe diſtinc- 
tions in a ſcience which has but one com- 
mon purpoſe, namely the complete know- 
* of bodies, cannot longer exiſt; and 
it err to me that we its abſolutely 
reg? 8 


Balser Diſcourſe Ivy 


be well examined by the union * 3 
polen and chemiſtry, . _ , 


At the period of the revival of letters, it - 


Was of advantage to ſeparate the learned, 
as it were, upon the road to truth; and to 
HIRE the workſhops, if J may uſe the 
expreſſion, to haſten the clearing away. 


But at preſent, when the various points 


are xe-united, and the connection between 
the whole is ſeen, thele ſeparations, theſe 
diviſions, ought to be effaced; and we 

may flatter ourſelves that, by uniting our 


efforts, we may make a rapid progrels in 


the ſtudy of nature. The meteors, and all 
the phenomena of which the atmoſphere 
is the grand theatre, can be known only 
by this re- union. The decompoſition of 
water in the bowels of the earth, and its 
formation in the fluid which ſurrounds us, 
cannot but give riſe to the moſt happy and 
the moſt ſublime applications. 


4. The conncction between e — 28 
« a pharmacy is ſo intimate, that theſe two - S 
ſciences have long been conſidered as one 
and the ſame; and chemiſtry, for a long 


time, was cultt, ite only by phyſcians and 


apothe- 


* 
Py = 
93 = a 
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apothecaries. It muſt be allowed that, 
though the chemiſtry of the preſent day 


is very different from pharmacy, which is 


only an application of the general princi- 
ples of this ſcience, theſe applications are 
ſo numerous, the claſs of perſons who cul- 
tivate pharmacy 1 is in general fo well in- 
formed, that it is not at all to be wonder- 


* at, that moſt apothecaries ſhould eridea- 


vour to enlighten their profeſſion by a ſe- 
rious ſtudy of chemiſtry, and by the hap- 
pieſt agreement unite the pants af of 
both parts of ſcience, _ 

The abuſes which, at the best of 
the preſent century, were made of the 
applications of chemiſtry to medicine, 
have cauſed the natural and intimate rela- 
tions of this ſcience with the'art of heal- 
ing to be miſtaken. It would have been 
more prudent, no doubt, to have rectiſied 
its applications; but unfortunately we 
have too much ground to reproach phy- 


ſicians for going to extremes. They have, 


without reſtriftion, baniſhed that which 
they before received without examination; 
and we have ſeen chem ſucceſſively deprive 
ALATA | their 
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Ger art of all the aſſiſtance it coight ob- 
tain from the auxiliary ſciences. | 
In order to direct with propriety the ap- 
pits of chemiltry to the human body, 
proper views muſt be adopted relating to 
the animal economy, together with accu- 
rate notions of chemiſtry itſelf. © The re- 
ſults of the laboratory muſt be conſidered 
as ſubordinate to phyſiological obſerva- 
tions. We ſhould endeavour to enlighten 
the one by the other, and to admit no 
truth as eſtabliſned which is contradicted 
by any of theſe means of conviction. It is 
in conſequence of a departure from theſe 
principles that the human body has been 
conſidered as a liſeleſs and paſſive ſub- 
ſtance; and that the ſtrict principles ob- 
ſerved in the operations of the laboratory 
have been applied to this living ſyſtem. 
In the mineral kingdom, every thing is 
ſubjected to the invariable laws of the affi- 
nities. No internal principle modifies the 
action of natural agents; and hence it 
ariſes that we are capable of foretelling, 
138 or modifying the effects. 
. the ua kingdom, the action of 
external 


P ue rs ago wg ce — 
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external agents is equally evident; but 
the internal organization modifies their ef- 
fects, and the principal functions of vege- 
tables ariſe from the combined action of 
external and internal cauſes. It was no 

doubt for this reaſon that the Creator dif. 
poſed the prineipal organs of vegetation 
upon the ſurface of the plant, in order 
chat the various functions might at the 
ſame time receive the impreſſions of ex- 


ee agents, and that of the Imernal | 


principle of the organization, 
In animals, the en den 1 Ic 


dependant on external cauſes; and nature 


has concealed. the principal organs in the 
internal part of their bodies, as if to with- 
draw them from the influence of foreign 
powers. But the more the functions of an 
individual are connected with its organi- 
zation, the leſs is the empire of chemiſtry 


over them; and it becomes us to be cau- 


tious in the application of this ſcience to 
all the phenomena which depend eſſenti- 


* upon the principles of life. 


We muſt not however confider chemi- | 
eign to che Sud and e of 
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medicine. This ſcience alone can teach 
us the difficulty and art of combining re- 
medies. This alone can teach us to apply 
them with prudence and firmneſs. With- 
out the affiftance of this ſcience, the prac- 
titioner would ſcarcely venture to apply 
thoſe powerful remedies from which the 
chemical phyſician knows the means of de- 
riving ſuch great advantage. Chemiſtry | 
alone, in all probability, is capable of af. 
fording means of combating epidemic dif- 
orders, which in moſt caſes are cauſed by an 
alteration in the air, the water, or our food. 
It will be only in conſequence of analyſis 
that the true remedy can be found againſt 
thoſe ſtony concretions which form the 
matter of the gout, rhe ſtone, the rheuma- 
fifm, &c.; and the valuable particulars of 
information which we now poſſeſs reſpett· 
ing reſpiration, and the nature of the prin- 
cipal humours of the human body, arelike- 
wiſe 25 the benefits arifing from this 
feiente. . 
* Chemiſtry is not only of advantage to 
agriculture, phyfic, mineralogy, and medi- 
our ooh ns enen are intereſting to 
all 


* — — 4 a 
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ll all the orders of men: the applications of 

ll this ſcience are fo mimerous, that there are 

I; few circumſtances of life in which the che- 

1 miſt does not enjoy the pleaſure of leeing N , 
1 its principles exemplified. Moſt of thoſe 
I" facts which habit has led us to view with 

il | indifference, are intereſting phenomena 3 in 

4 the eyes of the chemiſt. _ Every. thing 1 in- 

Il | ſtructs and amuſes him; nothing is indif- 


ferent to him, becauſe nothing 1s foreign t to | 


5 
| his purſuits; and nature, no leſs beautiful | 
1 in her moſt minute details than ſublime in 
1 the diſpoſition of her general laws, appears 
1 to diſplay the whole of her magnificence 
ml 

. Y only. to the eyes of the chemical hesse 
_— pb... j 
lf ll | -- ©, Ne might eaſily form an 1 a this | 
i 4 ſcience, if it were poſſible to exhibit in this 
b; : | place even a ſketch of its principal appli- 


Mi cations... We ſhould ſee, for example, that 
chemiſtry affords us all the metals of which 
the uſes are ſo extenſive; that chemiftry af- 


| fords us the means of employing the parts 
| okanimals and of plants for our ornament; 
| that our luxuries, and our ſubſiſtence, are | 
h 1 by this ſcience eſtabliſhed as a tax upon all 
| | | Created 
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created; beings; and that by this power We 
are taught to ſubject nature to our wants, 
our taſte; and even to our caprices. Fire, 
that free independent element, has been 
collected and governed by the induſtry of 
the chemiſt ;;, and this agent, deſtined to 
penetrate, to enliven, and to animate the 
whole of nature, has in his hands become 


the agent of death, and the prime miniſter 


of deſtruction. The chemiſts who in our 
time have taught us to inſulate that pure 
air which alone is proper for combuſtion, 
have placed in our hands, as it were, the 
very eſſence of fire; and this element, 


whoſe effects were ſo terrible, becomes the 


agent of ſtill more terrible conſequences; 
The atmoſphere, which was formerly con- 
ſidered as a maſs of homogeneous fluid, is 


now found to be a true chaos, from which 


analyſis has obtained principles ſo much 
the more intereſting to be known, as na- 
ture has made them tlie principal agents of 
her operations. We may conſider this 
maſs of fluid in which we live as a vaſt la- 
boratory, in which the meteors are pre- 


pared, in which all the ſeeds of life and 
of 


oy 1 b 
B ( Tos 


_ compoſition” returns the ſands; oy 


Rio 2 Darst. 
ol death are e from which nature 
takes the elements of the compoſition of 
bodies, and to which their ſubſequent de- 
*hjrk were before extracted. Rey. 

r. by informing us oo tha na- 
ture and p principles of bodies, inſtructs us 
perſecily concerning our relation to the ob- 
jets around us. This ſcience teaches us, 
as it were, to live with them; and impreſſes. 
a true life upon them, ſince by this means 
each body has its name, its character, its 
uſes, and its influence, in the harmony ; 
on arrangement of this univerſe. 

The chemiſt, in the midſt of choſe. nu- 
merous beings which the common race of 
men accuſe nature of having vainly placed 
pon our globe, enjoys the proſpect as it 
were in the centre of a ſociety; all whoſe 


timate relations, and concur to promote 
the general good. In his fight, every 


thing is animated, every being performs a 
part on this vaſt theatre; and the chemiſt 
who participates in theſe intereſting ſcenes, 
1s s repaid with * for his firſt exertions 


to 
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8 Wen may en | apes this: 


b anners, 1 


tural diltory, n no cauſ 
to complain of A — 
n attachment is eaſily contract 
Jon hich, afford enjoyment: only; and 


From all the 
{ſcience which more emine 
enter into the plan of a good- education 1 
than chemiſtry. We may ev 
| the ſtudy Oo 


connections are as pure as their ob- 

jeba e as nature; and ſtronger in 

propor tion to the exertions en N 8 

been required to eſtabliſn them. . 

le conſiderations, Na eh : 
inently-deferves to 


lably neceflary to prevent us from being 


gers in the midſt of the beings and 


phenomena which ſurround us. It is true 
ö n of beholding the ob- 


utual relation between ah « Oren ö 
and ee eee proper to ſoſten the 
ne d to impreſs on the character 

cha freedom and a ws of — ſo 


ed for ob- 


this ſcience is al wol — Wo. 


21 den in thi way arrive at thi theory 
olf ſome of the phenomena. But nothing 


4 
| mY more proper to check theipretenfions of 
| Kae Who are elevated by ſuch 
imperfett acquifrrions; than tofhew them 
"the vaſt field of Which they are“ ignorant. 
The profound ſentiment of cheir ignorance 
will be ſeconded” by the natural 8 
acquiring new knowledge. The wonder 
ful — the: ek ure, preſent ated: te 


2 bnd ro ecke their eee eee e 


ä — 4 
he extends the circle of his enjoyment by 
new conqueſts. ' He becomes a partaker in | 
the privileges of the Creator, by uniting 
and difuniting, by compounding and de- 
* 9 We * even affirm that the 
ZVVVEc Author 
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-Ab KR of nature, reſerving to himſelf 
lend e knowledge of his general laws, 
has placed man between himſelf and mat- 
ter, that it may receive theſe laws from his 
hands, and that he may apply them with 
proper modifications and reſtrictions. In 
this view, therefore, we may conſider man 
as greatly ſuperior to the other beings which 
compoſe this living ſyſtem. They all fol- 
low a monotonous and invariable proceſs; 
receive the laws, and ſubmit to effects 
without modification. Man alone poſ- 
22 the rare 3 of knowing a 
part of theſe laws, of preparing events, of 
predicting reſults, of producing effects at 
pleaſure, of removing whatever is noxious, 
of appropriating whatever is beneficial, of 
compoſing ſubſtances which nature her- 
elf never forms; and, in this laſt point of 
view, himſelf a Creator, he appears to par- 
take with the Supreme Being in the moſt. 
eminent of his prerogatives. 
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LOS A RT T HE FIRST. 


conciinine rite" CHEMICAL. PRINCIPLES: 


05 INTRODUCTION. 


Defir x of Chenuiliny': its Object and 
-# — — of a Laboratory, 
and the principal Inſtruments employ- 
ed in chemical Operations, with a De- 

nition of thoſe Operations. 


7 EMIS TR V a ſcience, the object 
of which is to aſcertain the nature and 
properties of bodies. 
The methods uſed to obtain this knowledge 
ae reducible to rwo,; analyſis and-ſyntheſis. 
8 9 | "* "I 
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1 14 Laboratory. Furnaces. 
| | The, principal operations of chemiſtry are 
i fi performed ina place called a Laboratory. 
| Th A laboratory ought to be extenſive and well ©} 
þ aired, in order to prevent dangerous yapours 
9 from remaining, which are produced in ſome 
| opèxatiohs, t Which ma eſcape by any un- 
[i foreſeen accident. It ought to be dry, becauſe 35 
| otherwiſe iron veſſels would ruſt, and moſt: of So 
li the chemical products would be liable to 
| change. But the principal excellence of a la- 
boratory conſiſts in its being furniſhed with all 
thoſe inſtruments which may be employed in 1 
the ſtudy of the nature of bodies, and in en- 
iN quiries reſpecting their properties. 5 
Among theſe inſtruments there are ſome 


5 


which are of general uſe, and applicable to 
moſt operations; and there are others which 
ſerve only for peculiar uſes.” This diviſion im- 5 


EE = 4 — 
Br pee — ou 


| mediately points out that, at the preſent in- 
ſtant, we can only treat of the former, and that 
h vue muſt deſcribe the others on ſuch occaſions _ 
j | as will render. it neceſſary to treat of their uſes. 
$ 


The chemical inſtruments moſt frequently, 
employed are thoſc which preſent themſelves 5 
firſt to view upon entering Aa PANS 5 
namely, the furnaces. D e: 
Theſe, furnaces. conſiſt. of earthen veſſels ap- 

| propriated 49 the : Yarious operations performed 0 
upon bodies by means of fire. 3 
8 8 A os 


/ 


7 


71 be Buaporatory, en 5 85 3 
Wo. . proper: mixture of ſand and clay, is com- 


monly, the qparerial of which theſe veſſels are 
formed. It. is difficult, and even impoſſible, | 
to preſcribe and determine, according to any 


inveriable method, the proportions of theſe 


conſtituent parts; becauſe they muſt be varied | 


19 to the nature of the earths made uſe 
- Habit and Experience alone can. furniſh 

1 NPY principles on this ſubjec ' 
- The: ſeveral methods of 3 855 to 


fone under examination have occaſioned | 
the: conſtruction of furnaces in different forms, 
which we. Wall at 5 5 reduce to the three 
following... . fi 

- F*The evaporatory farkace. wh furnace 
has received its name from its uſe. It is uſed 
to reduce liquid ſubſtances into vapour by 
means of. heat, in order to ſeparate. the more 


of 4 


fixed. principles from thoſe Which are more 


ppnderous ; and were mixed, ſuf] pended, com- 
pounded, or diffolved i in the fluid. 
1. The” fire-place i is covered by the evapora- 


tory veſſel. Two or three grooves, channels, | ; 
or depreſſions are made in the ſides of rhe 
furnace, near its upper edge, to facilitate the 12 


drawing of the Ber 


3 I Uri! 


The veſſel which contains the ſubſtance to 
be evaporated, is called the evaporatfry veſſel. 3 
ee B „ 8 | Thele 2 | 


. ot oo-y-oet 


5 oor " . . 


4 Chemical 75 l Wha. 
. Theſe veffels are formed of earth, Ell or 


< el. Veſſels of unglazeg earth fre ros 505 
rous, inſomiich that Hiquids” filtrate rode gb i 


their texture. Thoſe of Porcelain bifcult 15 


| likewife penetrable by liquids ſtrotigly Henteéd, ö 


and ſuffer gafebus or atriform ſubſtandes 80 
eſcape. ' ' The beautiful experiment” "of Mr. | 
P' Arcet upon the combuſtion and deſtruction 
of the diamond, in balls of porcelain, ate well 
known, and tend to illükrate this ſübject. * 
have "conflriged theſe: refülts by expettinents 


in the large way, upon rhe diftiftation of: 404 
fortis, which loſes as Well in quality 3 as Suat | 
tity when the proceſs i is carried on in veſſels of þ 
: porcelain clay. for 


e ee 


Glazed cartheh ellels banker wh uſed Ta 


the Saſh confifts of the "Uo of fead or Cop 
per; becauſe thoſe metällſt mitters ate ak- 
2 25 by acids, fats, ' oils, Ee, Ne Wee can 


earthen” Vellels be uſed Which a are covered with 


enamel, becauſe this kind of vpake "glaſs" "is 


I” F' ws 


almoſt always "ful of ſmatF cks through 


which the liquid would htt6duce inf iat 
the body oat AT > pen Sa 55 1. 
5 Furthen Veſſels cannot therefore be uſed; 
excepting in operations of Attle ddlicary, in 
8 Which Precifish and acturacy” a not indiſ- 
135 ppafably Yeguired, -- . IEIORCNAE SS _ 
8 Es TM»  Evaporatory 


% 


| of Glaſs, Copper, Lead, Tim, S. 5 
- Evaporatory veſſels of glaſs: are in general . 
to be preferred. I boſe which. Kehl the fire 

"better t than any others, are prepared in the *. 

bofatory, by cutting a ſphere of glaſs or a 

receixer into two, equal Parts with a Hae a 6 

iron. The. capſules, which are made in the 

. glaſs-houſe are thickeſt at the bottom, and 

conſequently arè more liable to break at that 

; BY when-expoſed.1 40 te ie once = 

_  Evaporatory;veſſcls of metal are uſed in ma- ; 

nufactories. Copper is moſt commonly em- 

ploxed, becauſe it not only poſſeſſes the pro- 
perty of reſiſting fire, but has a conſiderable 

_degree of ſolidity, together with the facility of 

being wrought... Alembics. are made of this 

metal, for the diſtillation of vinous ſpirits, and 
aromatic ſubſtances; as axe alſo caldrons or 
pots for. cryſtallization. of certain ſalts, and 
for ſeyeral dycing proceſſes, &c., Lead is like- 
vViſe of conſiderable uſe, and.is made choice of 
whenever operations are to be performed upon 
ſubſtances which contain the ſulphuric acid, 
ſuch as the ſulphates of alumine and of iron; 
and for the concentration and rectification of 


the oils of vitriol. Tin veſſels are alſo em- 


ployed in ſome operations: the ſcarlet bath 
affords a more beautiful colour in boilers of this 
metal than in thoſe of any other.” \ Coping of 

ein 
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6 2 hel, for Eviiyeration. 


tin have already begun to be ſubſtituted in the | 
room of thoſe of copper, in the conftraction 'of 
alembics; and by this means the ſeveral pro- e 
ducts of diſtillation Are exempted from every 5 


n 


ſuſpicion of that dangerous metal. Boilers of 
iron are likewiſe uſed for certain coarſe opera- 


tions; as for example, in the concentration of 
the lixiviums of common ſalt, of nitre; Sc. | 
Evaporatory veſſels of gold, of ſilver, or of 


platina, are to be preferred in ſomeè delicate 

operations; ; but the price and ſcarcity of theſe 

veſſels do not permit dun to be ufech 9 85 
cially 1 in the large Way. 7055 (ELD 1 03.19 


Moreover it is from the nature of the lub 
ſtance to be evaporated; that we muſt deter- 
mine the choice of the vefſel'moſt ſuitable to 
any operation. There is no particular kind of 
veſſels which can be adapted excluſively on all 
occaſions. It may only be obſerved; that glaſs 


_ preſents the greateſt number of advantages, 
becauſe it is compoſed of a ſubſtance the leaſt 


attacked, the leaſt ſoluble, and the leaſt de- 


ſtructible by chemical agent 


Evaporatory veſſels are known by the name 


of capſules, cucurbits, rc. en to their 


feveral fortns, : - 
Theſe veſſels ought in ea to be very 


wide and en, in order that the diſtil- 


nw lation 


— 


oy 
4 


its? force! 
. W kept up; the refrigeration-is more gra- 


lopiicatine Heat. babe. 5 9 


lation and e vaporation may be ſpeedy and 
Ceconomical. It is neceſſary, 1. That the 
evaporatory veſſel be not narrow at its upper 
part. 2. That the heat be applied to the li- 
quid in all parts, and equally. 3. That rhe 
column or maſs of the liquid ſhould have little 
depth; anch a large ſurface of evaporation. It 
is upon theſe principles that I have conſtruct- 
ed, in Languedoc, boilers proper for diſtilling 
Prandy, which ſave eleven- twelfths of the time, 
and four fifths of the combuſtibles.. 
Evaporation may be performed in three- 
manners. 1. By a naked fire. W e and 
bath. 3. By the water bath. Tg 


2: Bvaporation is made by a nidked n ben 


there is no ſubſtance interpoſed between the 
10 25 and the veſſel which contains the liquid 
when water is boiled ina pot. 
Evaporation is performed res the ſand bath, 
when a veſſel filled with ſand is interpoſed be- 
teen the fire and the evaporatory veſſel. The 


e evaporated; as, . Winne 


heat is in this caſe communicated more ſlowly 


and gradually; and the veſſels, which would 
otherwiſe have been broken by the immediate 


application of the heat, are enabled to reſiſt 
The heat is at the ſame time more 


dual; 


S3 eiue Hater Botha 
dual; and the operations are perf with 
] e degree of order, preciſion, and facility. 


If, inſtead of employing a veſſel filled with 


ſand, we uſe a veſſel of water, and the evapo- 


ratory veſſel be plu 


in the liquid, the eva- 


_ poration is ſaid to he made on the water bath: 


in this caſe,” the ſubſtance to be evaporated is 


only heated by communication from the Wer, 


This form or m 


d of evaporation 18 em- 


ptoyed when certain principles of great volati- 


lity, ſuch as alcohol, or the aromatic principles. 
of plants, are to be extracted or diſtilled. It 


poſſeſſes the CET affording. pro 
which are not ct 
heat is tranſmitte 
of a liquid z it is this cireumſtan 
ders the proceſs valuable for the extraction of 


nged by the fire, becauſe the 
to them by the intervention 
ſtance hich ren- 


volatile oils, perfumes; ethereal liquid 


poſſeſſes the ad vantage af affordingahcat near- | 
ly equal; becauſe the degree of ebullition : 
term nearly conſtant; and this ſtandard heat 5 
may be graduated or varied at pleaſure, by add. 
ing ſalts to the liquid of the water bath, becauſe 
"rhis ſingle circumſtance renders the ebullition 


more or leſs quick and eaſy, The ſame effect 


may likewiſe be produced by reſtraining the 
1 evaporation; for in this caſe the liquid may aſ- 
ſume a degree of heat much more conſiderable, | 


an 


Sublimation. Reverberntion, 9 


ſeen in the digeſter of. Papin, Ream en- 


gines, e and the en wi eien 
: eee cotton. 
Sublimation differs 0 


5 rom e bes | 

| — ſubſtance to be raiſed is ſolid · The 
veſſels uſed in this operation are known by the 
name of ſublimatory veſſels. Theſe are com- 
way globes mn ax "_ neck: * 
axe then called mattraſſes. 1 
In order to ſublime any e 2 mee 
weball of the mattraſs is ſurrounded with ſand. 
The matter which is volatilized by the: heats 
riſes, and is condenſed againſt the coldeſt part 
of the veſſel; where it forms a ſt ratum or cake, 
that may be taken out by breaking the veſſel 
itſelf, In this manner it is that {al ammoniac, 
corroſive ſublimate, and other ſimilar products, 
are formed. for the purpoſes of commerce. 
the purpoſe of purifying certain ſubſtances, 
and diſengaging them from extraneous matters; 
or elſe to reduce into vapour, and combine 
under that form, principles which would have 
united with great difficulty if they had not beet 
brought to that ſtate of extreme diviſion. 

II. The reverberatory furnace. he name 


of the nnn furnace has been given to 
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10 The Nederberatory Hurnace. 
that Ssfftruckion nen is ee to : 
diſtillation. EVI S. 5 l 


Iknuhis furnace is oF of Fn parts 


A4-The: aſhhole, intended for the free paſſ 


+} of the air, and to receive the aſhes or reſidue of 
the combuſtion. 2. The fire-place, ſeparated 
from the aſh-hole by the grate, and in which 


the / combuſtible” matter is contained. 3. A 


portion of a cylinder, which is called the la- 
boratory, becauſe it is this part which receives 


the retorts employed in the operations or diſ- 
tillations. 4. Theſe khree pieces are covered 
wich a dome, or portion of a ſphere, pierced 
near its upper part by an aperture, which af- 


- Fords a free paſſage to the current of air, and 
reverberatory furnace is that of a cylinder ter- 
minated by a hemiſphere, out of which ariſes a 


chimney of a greater or leſs length, — | 
a @ ſuitable degree of aſpiratio n. 


In order that a mee eee | hay 
be well proportioned, it is neceſſary, 1. That 
rhe aſh-hole ſhould be large, to admit the air 
laboratory together ſhould have the form of 
a ttue ellipſis, whoſe two foci ſhould be occu- 


hat the fire place and 


1 by the: fire and the retort. ane caſe all 


85 *y * N „ 2s * 5 2 the 


* 


Dh o. . "Re tt orts . 1 : 12 


"the heat, where! direct or reflected, Vill 
Arike the retort. dS VA WILLIS, He «> 1 e 
The reverberatory famine is uſed for diſtil. 
Wädi Diſtillation is that proceſs by which 
the force of fire is applied to diſunite and ſe- 
parate the ſeveral principles of bodies, accord- 
ing to the laws of their Velen and their 
"Er affinities. V 61: ip b 
Diſtilling veſſels are : known by the 1 name 4 
retorts. 1 ih 1 
Retorts are fore of b glaſs; of . — ll 
pen or of metal; theſe ſubſtances being — 
reſpectively uſed, according to the nature of 1 
| the bodies intended to be expoſed todiſtillatioun. 
Whatever be the nature of: the material, the . . 
forms of retorts are the ſame. This figure re- : 
ſembles an egg, terminating in a beak or tube, : 
which diminiſhes inſenſibly in hag mes 'and 1 ; 
is ſightly inclined or bende. „ : 
The oval portion of the retort; oth 18 call. „ 
eld its belly, is placed 1 in the laboratory ofthe f 
furnace, and is ſupported upon two bars of 
* fron, Which ſeparate the laboratory from the 
5 "fire place ; while the beak or neck of the re- 
tort iſſues out of the furnace through a circular - 
aperture formed in wry ae of the dome and 
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1 25 veſſel intended to o receive the ' product of DE 
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42 | Receivers, Furnaces. 
the diſtillation is fitted to the neck of the 1 
tort. I his veſſel is called the Wipf fr 
receiver, 3 T % 
Ihe receiver is 2 a 3 — te 


apertures ; the one of conſider able magnitude, 


to receive the neck of the retort ; the other 
ſmaller, to afford vent for the vapours. This 
part 1s called the tubulure of the. receiver 


whence the terms tubulated receiver, or re- 


ceiver not tubulated, &c. ä 
Though the reyerberatory. fu rnace. he. parti - 


| culatly. adapted. to. diſtillation, this operation 
may be performed on the ſand- bath and here, 


as in gther Cafes, it depends ſingly gn the 


intelligence of the artiſt to vary his apparatus 


according to the neceſſity of circumſtances, 

and the nature of the ſubſtances PROP. Which 
he operates. eh His 
The ee of theſe OD may like- 
wiſe be varied; and the chemiſt will find it 
neceſſary to learn the art of ayailing himſclf.of 0 


every apparatus he poſſeſſes, to carry his opera- 


tions into execution: for if he ſhould perſuade 
himſelf that it. is impoſſible to proceed in 


chemical reſearch, excepting in a laboratory 
25 — with all ſuitable cen. he. Meder 


Winne, but which may not again return. 
2% 7”: ng 


ge Furnact. Cracibleds 14 


And k. may be eruly ne, rhe he who treads 


ſervilely i in the paths of others who have gone | 


before him, ur PITT, atrain to the Ry 


Þ 48 
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With greater effi 
The bodies expoſed to it. The forge furnace 


of new kr | = ii 
III. The torte! furnace.— The Wige TürRntce 


 thatih Thick the current of ait is determin- 
E by bellows. The aſh-hole, the fire-place, 
and tf laboratory are here all ühited together; 
and this aſſemblage 


forms only 4 portion of x 
cylinder, Pierced near the lower angle by a 


fraatt hole, into which the tube of the bellows 


enters. This part is ſometimes covered with's 
Hemiſ) phere or dome, to concentrate the heat 
Fricacy, and to reflect it upon 


is Employed” in the fuſion and calcination of 


metals, and generally for all the f ee 


Which are performed in crucibles. 
By eruefbles we underftand veils of earth 
or metal, which are almoſt always of the form 


of an inverted cone. A crucible ought to 
Tupport'the ftrongeſt heat without melting; 
it ought to reſiſt the attacks of all ſuch agents 
as are expoſed to heat in veſſels of this Kind. 


Thoſe crucibles which poſſeſs the greateſt 


degree of perfection, are made in Heſſe er in 
Holland: '1 have made hol Loney ones by a 
2e Aer, . 91 5 * mixture | 
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14 Crucibles. Various Fuels. 
mixture of raw and ned: 7H from e 


in the Vivarais. „ 5 1 8 


Our laboratories have Fas, 8 ach; 


crucibles of platina, which unite the moſt ex- 
cellent-properties. They are nearly infufible, 


and at the ſame time indeſtructible by the fire. 


The ſeveral earthen veſſels concerning which 15 
we have here; treated, may be fabricated hx 
band, or wrought in the lathe. The firſt pro- 
ceeding renders. them more ſolid, the clay; is, 


better united, and it is the only method uſed 


in glaſe manufaRories but the ſecond method, = 
8. more expeditious. 5 cid 
The agent of ſuch decompoſitions a8 are 


effected by means of furnaces, is fire. Ir i is af" {> 


forded by a een of wood, rie 
or charcoal. 1 n br gy 


Wood is e 5 certain Aar 


other combuſtibles. We chooſe that which is 
the moſt ſonorous, lobe drieſt, und: che len 


renne To dee ee ene ee 


— 


But, in el operations we are about 


70 deſcribe; it is necęſſary to defend the 26s: 
torts from the immediate action of the fire: 


and ** to coerce and reſtrain the ron 


works; and we prefer charcoal in our labora Jeb 
tories, becauſe. it does not ſmoke, has no bad 
ſmell, and burns better in ſmall eee 


K 


8 


Funes 1 Coatings for Retorts” 8 1 $1 


5 apoum, which are very elaſtic, and frequent · : 


ly corrofive. - It is to anſwer Ara 3; 


that various lutes are employee. 


1. A glaſs retort expoſed to the: 2850 of 


| the fire would infallibly break, if the operator '- 
were not to have recourſe to the e VER, 
caution. of coating it with earth. 


Izhave found it advantageous, oe 155 coats 5 


| . of retorts, to uſe a mixture of fat earth. 
and freſh horſe dung: for this purpoſe, the fat 


earth is ſuffered to rot for ſome hours in wa- 


ter; and when it is moiſtened, and properly ſoft. 
ened, it muſt be kneaded with the horſe dung, 
and formed into a ſoft; paſte, which is to be ap- 


plied and ſpread with the hand upon every part 


of the retort intended to be expoſed to the 
action of the fire. The horſe dung combines 
ſeveral advantages. 1. It contains a ſerous 
fluid, which hardens by heat, and ſtrongly con- 
nects all the parts together: when this juice 
has been altered by fermentation or age, the 
dung does not poſſeſs the ſame virtue. 2. The 
filaments or ſtalks of hay, which are ſo eaſily 1 


diſtinguiſhed in horſe dung, unite all the PR e 


of the lute together. 1 8 . 


Retorts luted in this manner reſiſt thats im- 


preſſion of the fire very well; and the adheſion 
of the lute to the retort is ſuch, that even ſhould |  . 


* 


experience in works in the large way. 


| jute of lime and white of egg. 


| paper, ant in a word every d uſed ICY 
be FROM in their Pier. The li ime 


bY. Lates and Coatings for Retorts. 


rhe retort fly during the operation, the alt. 
lation ay be kill carried on, as 1 he 


2. When it is requited t6 coerce or bppoſe 


the efeape of the vapours which dre diſengaged 
during any operation, it is no doubt ſufficient 
it the joinings of the veſſels be covered with 


paper glued on, or with flips of bladder molſt- 
ened with the lute of lime and White of egg. 


| N the e be neither ans an — 


S TEE TSR . 


it is 1 555 86 fs the fat * to TON e 
Fuat lute is made with boiled Iinſeed oil mix- 
5 and well incorporated with ſiſted clay. Nut 


vil, Kneaded with the fame clay, forms a lute 


poſſeſſing the fame properties. It is eaſily ex= 
tended in the hand, and is uſed for defending, 17 
the joinings of veſſels; upon which: it is after- 
witds ſecured by ſtrips of linen, dipped in the 
Before the ap- 
plication of Heat in any dittlllerzon, it is neceſ- 


fary firſt to fuffer the lates te dry. Without : 
+ this pretautih, the vapours would rifeand ef- 
tape ; or otherwiſe they would combine with 


the water which moiſtens the lutes, a an would 
ebtrode and e the bladder, the Kin, the 


<a —_ 


Lutes. Weoulfe 's' Apparatus. =. 


uſed the moment it is made. / This: lute, Jike- 
wiſe, oppoſes the greateſt reſiſtance to the eſ- 


cape of the vapours, and adheres the moſt inti- 
mately to the glaſs. It is made by mixing. a 


ſmall quantity of finely-powdered quick-hime 


withwhite of egg, and afterwards beatingup the 


mixture td facilitate the combination. It muſt 
then be inſtantly applied on pieces of old linen, 
to be wrapped round the places of joining. 
In the large works, where it is not poſſible 
to attend to all theſe minute details, the join- 
ings bf the retort and receiver are luted toge- 
ther with the ſame lute which is uſed to coat 


the retonts. A covering of the thickneſs of a 


few lines ãs ſufficient to prevent the vapours of 
| the marine or: Nitrous acid from eſcaping. | 

As in certain operations 4 diſengagement 
takes place of ſo prodigious a quantity. of va- 
| pours, that it is dangerous to confine them; 
and as, on the other hand, the ſuffering them to 
eſcape would occaſion a conſiderable; loſs in 
the product an apparatus has been contrived 


of great ingenuity and ſimplicity to moderate 
# the iſſue, and to retain without riſk ſuch va- 
pours: as would otherwiſe eſcape. This appa- 
ratus is known by the name of its author, Mr. 
Woulfe, a famous Engliſh chemiſt. His moſt 
Yah 1. GC excellent 
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excellent proceſs conſiſts in adapting the extre- 
mity of a recurved tube to the tubulure of the 
receiver; the other end of which is plunged in- 
to water, in a bottle half filled, and properly 
placed for that purpoſe. From the empty part 
of this bottle iſſues a ſecond tube, which is in 
like manner plunged in the water of a ſecond. 
bottle. A number of other bottles may be 
added, obſerving the ſame precautions; with 
the at tention, nevertheleſs, to leave the laſt open, 
to give a free eſcape to the vapouts which are 
not coercible: and, when the apparatus is thus 
_ diſpoſed; all the joinings ate to be luted. It 
will eaſily be imagined that the vapours which, 
eſcape from the retort are obliged to paſs 
through the tube adapted to the tubulure of the 


receiver, and conſequently muſt paſs through 


the water of the firſt bottle: they therefore 
ſuffer a firſt reſiſtance, which partly condenſes 
them. But as almoſt all vapours are more or 
leſs miſcible and ſoluble in water, a calculation 
is previouſly made of the quantity of water 
neceſſary to abſorb the vapours which ard dif- 
engaged from the mixture in the retort; and 
care is taken to diſtribute this proper ens: 
of water in the bottles of the apparatus. 

By this means we obtain the pureſt and oſt. 
concentrated Producte „ becauſe the water, 5 
8 „„ 5 which 


Woulf?'s Apparatus. 19 


| Which is always the receiver, and is the Vid 
of theſe ſubſtances, becomes ſaturated with them. 
There is, perhaps, no other method of obtain 
ing products always of an equal energy, and 
comparable in their effects; a circumſtance of 
the greateſt importance in the operations of the 


arts, as well as in philoſophical experiments. 


; :"bhaveapplied this apparatus to works in the 


jo ee ene we extract the common 


| ammoniac or els alkali, &. . 

Ae would very often b in this Appa- 
ratus, that the preſſure of bu. external air would 

cauſe the water of the outer veſſels to paſs into 


the receiver, in conſequence of the ſimple re- 


ſrigemtion of the retort ; this inconvenience has 


ſuoll a depth, that its lower end is plunged into 


the water, while its other end riſes ſeveral inches 


above the neck of the bottle. It may eaſily be 
Sed as a conſequence of this diſpoitiog. 
that wh 
and retort ate condenſed, by cooling, the exter- 
nal air will ruſh through theſe tubes to eſ 


the equilibtium; and the water canndt 24G 
from. the one to the other. 

0 ee thyention.of e it was 
: rc 5 1 C2 5 f uſual. 


tehobviated, by inſerting a ſtraight, tube into - 
the necks of the firſt and the ſecond. bottles, to 


en the dilated vapours of the receiver 
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ue to arill a hole in che receiver, which was 
kept cloſed, and only opened from time to time 
for the eſcape of the vapours. 
was inconvenient in many reſpects. In the firſt 
place, and principally, becauſe, in ſpite of all 


his method 


precautions, it was attended with the rifk of 
an exploſion every moment, by the irregular 


diſengagement of the vapours, and the impoſſi- 

bility of calculating the quantity produced in a 
given time. A ſecond inconvenience was; that 
the vapours which thus eſcaped occafioned a 
conſiderable loſs in the pro 


uct, and even weak- 
ened the remainder; becauſe this volatile 


eiple conſiſted of the ſtrongeſt part. 
Inconvenience was, that the vapours which did 
eſcape incommoded rhe artift to ſuch a degree, 


that it was impoſſible to perform moſt of che 
operations of ehemiſtry in the courſe of a tec- 
ture, where a ee e wander of audicors 


ere preſent. e atone REST, Wlhh 
Thus it is 1 5 the Ap eren of Woulfe 
Unites a number of advantages: on the one hand, 
economy in the proceſſes, and ſuperiority in 
dhe product ; on the other hand, -fafery for: the 
"Chemiſt and his aſſiſtants and, in every point 


*of view, che author is entitled to the beſt ac- 
knowledgments of chemiſts, who were too of 


ten ſo much affected With theſe umwholeſome 


fer s | 3 exbalations, 


2 Balances, Sc, Ch 21 | 


exhalations, that their health was either totally 

deſtroyed, or they fell abſolute victims to their 

zeal for the promotion of ſciene. 1 

It is neceſſary that à laboratory mould d. 

provided with balances of the utmoſt accuracy: | 
for the chemiſt; who very frequently operates a 

only upon ſmall quantities, ought to be able, 

by the ſtrictneſs of his operations, and the ac- 
cutacy of his apparatus, to produce reſults com- 
parable with thoſe of works in the large way. 

It frequently happens that the ſimple eſſay of 
a ſpecimen of an ore determines the opening = 

of a mine: and it ſcarcely need be pointed out, i 
of how great conſequenee it is to remove every 
cauſe of error from the operations of chemi. 
try; ſince the flighteſt error in the works of 
the laboratory may be attended with the moſt it 
-unhappy conſequences, when the application ::*. 

of the dee gere is wo e to works f in FO a : VE | 
Way. og iN 

We ſhall treat of other veſſels and Siren 19 

apparatus, in proportion as we ſhall have occa- 
caſion to make uſe of them; for it appears tous 
that, by thus. connecting ch6-deforiptioh with - 
their uſe,” we (ſhall ſucceed better in rendering R 
chem intelligible to the reader, at the ſame i 

Haig _ his nem will be 10 u mae 
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e WES. 
Concerning 6 Dd Law: which ten: 
to bring the Partieles of Bodies toge- 
W and to maintain them ir Va State 
of Mixture or Werken wee aj den 
ee 6 1th 3 gh v0! 
| WIE | pe eng, * given 95 wx rce, of 
mutual attraction to the particles of Mat- 
| ter; a principle which is alone ſufficient ta pro- 
duce that arrangement vhich the bodies of this 
univerſe preſent to our obſer vation. As a very 
natural conſequence of, this primordial law, it 
follows that the elements gf bodies muſt have 
been urged towards each other; that maſſes 
muſt have been formed by their re- union 3 and 
chat ſolid and compact bodies muſt have in- 
ſenſibly been conſtituted; towards Which, as 
towards a centre, the leſs heavy and leſs com- 
| a bodies muſt gravitates, + yo, 
This, law of attraction, 3 the chemiſts 
call Affinity, tends continually to bring pri: 
_- .ctples together which are diſunited, and retains 
vith more or leſs energy thoſe, which are already 
in combination; ſo that it is impoſſibleito; pro- 
duce any change in nature, without i ys 
or r modifying this attractive power. 
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Ir i is natural, 5 and even indiſpenſa- 


ble that we ſhould ſpeak of the law of the afti- | 


nitics eee we eee to treat . 15 me- 


re is deri e e ti | 
5 wh of the ſame nature, or den ee 


of a different nature. 
We may, therefore, aiſtinguiſh: two 1 of 
| Ai with reſpect to the nature of bodies. 
5 1. The affinity of aggregation, or that which 
5 e part principles of the ſame na- 
ture. 2. The affinity of compoſition, or that 
| mhhad retains two or more principles of diffe- 
rent natures in a ſtate of combination. 


JT wo drops of water which unite together in- 
to one, form an aggregate, of which each drop 
is known by the name of an integrant part. 

An aggregate differs from a heap; becauſe 
the integrant parts of this laſt have no percep- 
tible adheſion to each other; as, for . 


om hs pon of barley, of ſand, &c. 5 
An aggregate, and a heap, differ FAR a 
iature; becauſe the conſtituent parts of this 


ln are of a different nature; as, for er 
in gun· powder- 


Tune e of eimregation 18 a ah 
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the integrant parts approach to each 
others: o tags; every: thing which tends to ſe- 


parate or remove theſe integrant parts from 
each other, diminiſhes their een mn 
ens their force of coheſio . 
EHFleat produces this effect upon tn: en 
bodies: hence it i is that melted metals have 
no conſiſtence. The caloric; or matter of heat, 
by combining with bodies, almoſt always pro- 
duces an effect oppoſite to the force of attrac- 
tion; and we might conſider ourſel ves as autho- 
riſed to affirm that ĩt is a principle of repulſion, 
if ſound chemiſtry had not proved that it pro- 
duces this effect only by 1ts'endeavaur to com. 
bine with bodies, and thereby neceſſarily dimi- 
niſhing their force of aggregation; as all other 
chemical agents do. Beſides which; the ex- 
treme levity of caloric produces the effect that, 
_ when it is combined with any given body, it 
continually tends to ele vate it, and to overcome 
that force which retains it, and 2 1t 
towards the carth. e ee eee 
The mechanical e 0 eee of 
hammering, or of cutting, likewiſediminiſh the 
affinity of aggregation. They remove the in- 
tegrant parts to a diſtance from each other; and 
chis new diſpoſition, by preſenting a leſs degree 
* and a larger ſurface, facilitates the 
wic | immediate 


chemical agents. 1 i is for hint” 
dies are divided when they are tobe analyſed; 
and that the effect of e 1s: OE? by 
the action of heat. 400902: moot run n 
The mechanical ee of — 
difficult, the ſtronger their aggregation 
tes exiſt under different ſtates; as, 
4 a gh pi &c W F W e 
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Bodies of eee tendency or 
on upon each other, which is more or leſs 


ſtrong; and it is by virtue of this force that all 
the changes of compoſition or 8 
obſerved among them, are effected. jj 
The affinity of compoſition exhibits invart- 


blo laws in all the phenomena it cauſes.” We 


may ſtate theſe laws as general principles; to 
which may be referred all the effects Preſented 

to our obſervation by the action of dodie 8871 
en eachother ..... 
I. The Ml. of compoſition der only be. 
tween the conſtituent parts of bodies. 


The general law eee 


che maſſes; and in this reſpect it differs from 
the law of the * does not percep- 
of wat | Es 25 * 


Az 


| is triturated with lick | 


portioned to the degree of the diviſion of bode 


of c. 


tibly act but eee particles of bo- 
diebe Two bodies placed near each other. do 
not unite ; „ but, if they be divided and mixed, 
a bombin mation may ariſe. We have examples of 
khis when the muriate of ſoda, or e 1 


ame 
| eee. bf * bees per. . 


II. The affinity of compoſition i is inthe Ie, 5 


; verſe ratio of the affinity of aggregation.” rn 


It is ſo much the more difficult woot bhi | 
tituent principles are united 
or retained by a greater force. Gaſes, and eſ- 


_ pecially vapours; continually tend to cornbina- 


tion, becauſe their aggregation is weak: and na- 


ture, which is conſtantly renewing the produc- 


tions of this univerſe, never combines ſolid with 
folid; hut, reducing every thing into the form 


_ of gas, by this means breaks the impediments 


of aggregation; and. theſe inks uniting toge- 


ther, form ſolids in their tuin. 
Hence, no doubt, it ariſes, that the affinity 


of compoſition is ſo much the more ſtrong as 


bodies approach nearer to che elementary ſtate; 


and we ſhall obſerve, on this ſubject, that this 


_ lawof nature is faunded in vicdem: zor if the 
5 3013 3 | : farce 5 


in proportion as bodies were e aß to mm 
gree of ſimplieitys if bodies did not aſſume a 
decided tendency to unite and combine, in pro- 
oftion av they approach to their primitive or 
nentary ſtate; the maſs of elements would 
N continuallyine eaſe by theſe ſucceſſive and un. 
nterrupted decompoſitions ; and we ſhould in- 


A 1 ſenfibly return again to that chaos or confuſion 
XS 0, IF 


of principles, which is ſuppoſed to have been 
the original ſtate of this globe. 
The neceſſity of this ſtate of diviſion, which 
is ſo proper to increaſe the force of affinity, has 
| - cauſed it to be admitted as an inconteſtableprin- 
ciple, rhat the affinity of compoſition does not 
take place, unleſs one of the bodies be in Me | 
Had ſtate?” c nom apunt niſi 7 ini Nrida. But 
ir ſeems to me that extreme divifion might be 
fäbſtituted inſtead of diffolution; for both 
theſe operatiofis tend only to attenuate bodies, 
without altering their nature. It᷑ is by virtue or 
this diviſion; which is equi valent to diſſolution, 
that the decompoſition of muriate of” ſoda is 


2 1 2 r 


effected by trituration with mimurmz as Well as 


the union of cold and dry alkali with: antimony, 
and the diſengagement of Volatile alkali by the 
"_ ure of ſal ammoniac with lime. 


war hs OE 4 


III. W or more bodies unite by 
1 N FE the 


* Aﬀmity of Compyjtion. 


the affinity of pelt, their — 
changes, 1710817648 55 48 

„ This ede cannot be explained. 51 1 
hy conſidering the fluid of heat as a conſtitu- 
ent principle of bodies, unequally distributed 
amongſt them; ſo that, when any change is 
produced in bodies, this fluid is diſplaced in 
its turn, which neceſſarily produces a change 
of temperature. We ſhall return to thoſe _ 
| ciples when we ſpeak of heat. 

IV. The compound which reſults Geld the 
combination of two bodies, poſſeſſes proper- 
ties totally u e from n __ its Wee 
155 Principe, 5 Wa 

Some chemiſts have affirmed: that the . 
perties of compounds were intermediate be- 
tween thoſe of their conſtituent parts. But 
this term © intermediate has no meaning in 
the preſent caſe; for what intermediate qua- 
lities can exiſt between * and e or bs. 
tween water and fire? B 

If we attend ever ſo 1010 to che e 
which are exhibited to us by bodies in their 
compoſition, we ſhall perceive that their form, 
their taſte, and their conſiſtence, are changed 
in combination; and we cannot eſtabliſh any 
rule to indicate, 4 priori, all the changes which 
ay ariſe, and the nature and e of the 
| body which ſhall be formed. 


v. Every 


ar 
et] . * individual ſubſtance hab 1 its 5 pecu- 
laraffinities: with then various nta 3 
ſented 0 * : 3 l | is] 


IT all bodies had 6X * 138 8800 of . 


| with each other, n no change could take place 
f amongſt, them: we ſhould not be able to dif. 

| -any. principle by preſenting one body to 
anorher. Nature has therefore wiſely varied 
the afſinities, and appointed to each body its re- 
e all thofe that can be preſented toi it: 

It ia in conſequence of this difference in the 
A chat all chemical decompoſitions are 
effected: all the operations of nature and art 
are founded upon it. It is therefore of im- 
portance to be well acquainted wich all the 
N neee which this.law 
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ffinitylof comp ofition TRANSL ee 
rent names;according to its effects. It is divided 
into ſimple affinity, double affinity; the affinity 
of an intermedium, reciprocal affinity, &. 
_ nv Two principles united together, and ſepa 
* by means of a thirdꝭ afford an example af 
-fimple affinity: it conſiſts in the diplacing of 
one principle by the addition of a third. Berg- 
bann hs gien it che name of Elect ve Artrac> 
e bob, Ft + * Hidin „ Big 

22 The body nhich diſengaged, ot aide 


* fa e 1 


30 
is known by thedkiha lle i An 
alkalĩ precipitates metals from their ſolutiona: 
the 175 155 5 the murintie, the 
J on bad iobod light . 
he W is not always formed by the 
diſengaged ſubſtance. Sometimes: the::mew 
compound itſelf is precipitated; as, forexarhr 
ple, when I pour the ful phuric or vitriotic acid 
on a ſolution of muriate of lime. Sometimes 
the diſengaged body and the new compound 
are precipitated together; as, for example, _ 
when the ſulphate of magie ſia or Epſum iſalt 
ates, e Bs 1a — 
ofilimemeters! :: :! 4 nogqu by Lage? 's N. 
2. It oſten happens Une ler m 
. cannot be deſtroned iti 
third or a fourth body feparats)y applied DU, 
if theſe two bodies be RING plachd Ion. 
tact with the fame compounc ,adecompoſition 
or change ee eee take place. 
This phenomenon conſtitutes the double affiſti- 
| . 1 N will render this propoſition _ 
5 :c&preciſe;: The ſulphatcofpdtuath 


b tel, tartar is nut completely decom- 
poſed by the nitric acid or by lime: ben either 
oftheſe principles is ſeparately preſentecd but, 


if chan nitric acid be combined. with lime, chi 


pot-aſh,,. In this laſt caſe Westi (oboe | 
ſulphuric acid with the alkali is weakened by its 
affinity to the lime. This acid, therefore, is ſub- 
ʒject to two attractions; the on which retains 
it to the alkali, and the other which axtracts it 
towards the lime: Mr. Kirwan has named the 
firſt the Quieſcent Affinity, the other the Di- 
vellen t Affinity. The ſame may be ſaid reſpect- 
ing che affinities of the alkali; it: is ſretaĩned to 
the ſulphuric acid by a ſuperior: force but ne- ' 
 vertheleſs attracted by the nitric adid Let us 
ſuppoſe, now, that the ſulphuric acid 8 
to che alkali with a force as 8, and to the lime 
1 a force expreſſed by the number 6 chat the 
nitric. acid adheres to the lime by a force as 4, 
and tends to unite with the alkali hya forcens 
It may then be perceived that the nitrit acid 
and the lime, ſeparately applied tu the fulphare 
f pot-aſh, would not produce any ee | 
if they be preſented in a ſtate of combinatium, 
then the ſulphuric acid is attracted on che une 
hand by 6, and retained by 8; it has therefore 
an effective attraction to the alkali as 2 On 
the other hand, the nitric acid is attracted by 
for © as , and retained by a force as 4 it 

fore reta tendeney to unite with the 
WY which i is denoied by the number 33 
0 n — diſplace the ſul- 


phuric 


32 * Fl! Caſes of Me 


| phuric hit which is retained Tal by a force 
3 2 oP" 
3. There are — in Eck two N * 
ing no perceptible affinity to each other, obtain 
a « ifpoſiticn to unite by the intervention of a 
third; and this is called the affinity of an in- 
termedium. An alkali is the intermedium of 
union between oil and water; hence the theo- 
Tr lixiviums, of waſhing, &c. OWN bo et” 
If the afſinities of bodies were well known, 
we might foretel the reſults of all operations: 
but ĩt is obvious how difficult it muſt betoact- 
quire this extenſive knowledge of nature; Mare 
eſpecially ſince modern diſcoveries, have exbi- 
bited to us an infinity of modifications i in our 
Proceſſes, and have ſhewn that reſults i may vary 
with ſuch facility, that even the abſence on pre- 
ſence of light will render them very different. 
As long as chemiſtry was confined to the 
Fee, of a few ſubſtances, and was bufied 
only in attending to a certain number of facts, 
it was poſſible to draw up tables of affinity, and 
to exhibit the reſult of our knowledge in, one 
and the fame table. But all the principles | 
upon which theſe tables have been conſtructed, i 
| have received modifications; the number of 
principles has increaſed ; and we find ourſelves 


. the keceſſity of labouring upon new 
982 ground. 


H 


ben Cafe of Affinity. -W 


ground. A ſketch of this great work may be 


ſeen in the Eſſay on Affinities of the celebrated. 
Bergman, and in the article Alina in the _ 
cyclopedie M etbodique. 


VI. The particles which Are 9 PR 
thi and united by affinity, whether they be of 
the ſame nature or of different natures, continu- 
ally tend to form bodies of a polyhedral, con- 


ſtant, and determinate form. | 


This beautiful law of nature, by 3 ſne 
impreſſes on all her productions a conſtant and 
regular form, appears to have been unknown 


to the ancients: and when chemiſts began to 


diſcover that almoſt all bodies of the mineral 
kingdom affected regular forms, they at firſt 
diſtinguiſhed them according to the inaccurate 
reſemblance ſuppoſed to exiſt between them 
and other known bodies. Hence the denomi- 
nation of cryſtals in pyramids, needles, points 
of diamonds, croſſes, ſword blades, &c. 


Me are more particularly indebted to the ce- 
lebrated Linnæus for the firſt preciſe ideas of 


theſe geometrical figures. He took notice of 


the conſtancy and uniformity of this character; 
and this celebrated naturaliſt thought himſelf ” 
authoriſed to make it the baſis of his method' 
of claſſification of the mineral kingdom. 

Mr. Rome de Liſle has proceeded ſtill far- | 
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ther: he bas ſubjected all the forras to a an 
examination; he has, as it were, decompoſed 
them; and is of opinion that he can diſtinguiſſi 
in the cryſtals of all analogous or identical ſub- 
ftances, the fimple modifications and ſhades of 
2 primitive form. By this means he has re- 
duced all the confuſed and irregular forms to 
certain primitive figures; and has attributed to 
nature a plan or primitive deſign, which ſhe va- 
ries and modifies in a thouſand manners, accord - 
ing to circumſtances that influence her proceed 
ings. This truly great and philoſophical work 
has rendered this part of mineralogy in the 
higheſt degree intereſting ; and if we ſhould 
admit that Mr. De Liſle has perhaps carried 
theſe reſemblances too far, we cannot but allow 
that he deſerves a diſtinguiſhed place amongſt 
thoſe authors who have contributed to the pro- 
greſs of ſcience. TheCryſtallographie of this 
celebrated naturaliſt my be 8 . ad- 
vantageGG. 
The abbẽ as has face waſhes ele 
to obſervation. He has undertaken to prove 
that each cryſtal has a nucleus or primitive form; 
and has ſhewn the laws of diminution to which 
the component lãminæ of the cryſtals are ſub- 
ject, in their tranſition from the primitive to 
che * forms. The development of 
| | | | INES 
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eryſtals the beſt known, may be ſcen /in his 
theory of the ſtructure of eryſtals; and in ſeve- 


ral of his memoirs printed in the volumes of 


the Academy of Science. 


The united labours of theſe celebrated na- 


turaliſts have carried cryſtallography to a de- 
gree of perfection of which it did not appear 
ſuſceptible. But we ſhall, at this moment, at- 
tend only to the principles ee OR 
cryſtallization is elected 


Jo diſpoſe a ſubſtance to ee it 


is neceſſary in che firſt place to reduce it to 
the moſt complete ſtate of diviſion. | 


This diviſion may be effected by auen, e, or 


by: an operation' purely mechanical. 2 


Solution may be effected either by the means 
of water or of fire. The ſolution of ſalts is in 
eral performed in the firſt liquid, that of 


metals is effected by means of the ſecond; and 


their ſolution is not complete until a degree of 


heat is applied of ſufficient re to i 
them into the ſtate of gas. 


When the water which holds any falt in ſo- 


lation is evaporated, the principles of the diſ- 
ſolved body are inſenfibly brought nearer to 
each other, and ir is obtained in a regular form. 

Ty fame circumſtance nearly takes place in 
2 2 | the 
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the ſolution by fire. When a metal is preg 
nated with this fluid, it does not cryſtallize but 
in proportion as this. exceſs. of. _—_ fluid 
is withdrawn. 

In order that the FREY of: A 1 may 135 
8 three circumſtances are required: 
time, a: ſufficient ſpace, and repoſe. nant 
Linnæus, Daubenton, cc. 

A. Time cauſes the ſuperabundant fluid t to 
be flowly diſſipated, and brings the integral 

parts nearer to each other by inſenſible grada- 
tion, and without any ſudden ſhock.” Theſe 
integrant parts therefore unite according to 
their conſtant laws, and form a regular cry ſtal. 
For this reaſon it is, that ſlow evaporation is 
recommended by all good chemiſts. Vide 
Stahl's Treatiſe on Salts, chap. 29. 12 
I.n proportion as the evaporation of the ſol- 
vent is effected, the principles of the diſſol ved 
body approach each other, and their affinity is 
continually augmented while that of the ſol. 
vent remains unaltered. Hence it ariſes, no 
doubt, that the laſt portions of the ſolvent are 
moſt difficultly volatilized, and that ſalts retain 
a" greater or leſs quantity, which forms their 
Water of cryſtallization. PRO Et proportion of. 
water of cryſtallization, not only varies greatly. 
IP ZH different 1215 but it adheres with e 


* 
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or leſs ſtrength. There are ſome which ſuffer. - 
this water to fly off when they are. expoſed to 


the air; ſuch as ſoda or the mineral alkali, the 


ſulphate of ſoda or Glauber's ſalt, &c. In this 


fituation theſe ſalts loſe their tranſparency, 
and fall into powder: they are then ſaid to have 
effloreſced. There are other ſalts which obſti- 
nately retain their water of cryſtallization; ſuch 


as the muriate of pot- aſn, the nitrate _—— : 


aſh or common nitre, &c. 


The phenomena crefonced to us by che dif 


ferent ſalts, when forcibly deprived- of -their 
water of cryſtallization, exhibit other varieties. 
Some crackle with the heat, and are thrown. 
about in ſmall pieces when the water is diſſi- 
pated: this appearance is called decrepitation. 
Others emit the ſame water in the form of ſteam, 
and are liquefied with a diminution of their 
bulk. Others again ſwell up, and become 
converted into a bliſtered or porous ſubſtance. 
Me are indebted to Mr. Kirwan for an ac- 
curate table of the water of cryſtallization con- 
tained in each ſalt. This table 58 be e 


by conſulting his Mineralogy. Dee i ee 


The ſimple cooling of the fluid which holds 


1 ſalt in ſolution may precipitate a conſider- 


able quantity. The caloric and the water diſ- 
ſolve a greater Ty of Fe their action 
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is united;//and. it may eaſily be imagined that 
the ſubtraction of one of the ſolvents muſt oc- 
caſion the precipitation of that portion which 
it held in ſolution. Thus it is that warm wa- 
ter ſaturated with ſalt muſt! ſuffer a part to 
Precipitate by cooling; and; for this reaſon cry. 
ſtalliration always begins at the ſurface! of the 
liquid, and on the ſides of the containing vel. 
ſel; namely, becauſe theſe. FO are the rn 
which ſuffer refrigeration. | 5 
It is the alternation of hot a ods which 
cauſes the atmoſphere to diſſolve ſometimes a 
greater, and ſometimes a leſs quantity of water; 
and conſtitutes miſts, the evening dew; &c. 
The mutual approach of the conſtituent. 
parts of a body held in ſolution may be like- 
wiſe accelerated by prefenting to the water 
which ſuſpends them, another body which has 
z ſtrong affinity to it. It is upon this princi- 
ple that alcohol precipitates ſeveral ſalts. 
B. Spacer or ſufficĩent room is likewiſe a con- 
dition neceſſary for obtaining regular cry ſtalli- 
zationd If nature be reſtrained in her opera- 
tions, the product of her labour will exhibit 
ſymptotos of his ſtate of conſtraint. It may be 
aſſertad chat nature: forms her productions ac- 
cording to ali the Rs Fs ia rue in- 
ſuence: her- operations. 5 19189154 IVC 
7 C. A ace | 
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C. A ſtate of repoſe in the fluid is likewiſe 
— to obtain very regular forms. Unin- 
terrupted agitation oppoſes all ſ: y mmetrical ar- 
rangement; and in this caſe the eryſtallization 
obtained will be confufed and indeterminate. 

I am perſuaded that, in order to obtain bo- 
dies under the form of eryſtals, a previous ſolu- 
tion is not neceſſary, but that a ſimple mecha- 
nical diviſion would be ſufficient. To obtain a 
conviction of this truth, it is only neceſſary to 


obſerve that ſolution does not change” the na- 


ture of bodies, but fimply procures air extreme 
fate of diviſion ; fo that the diſunited princi- 
ples approaching each other very gradually and 
without ftarts, can adapt themſelves to euch 
other, by following the in variable laws of their 
gravity and affinity. Now a diviſion purely 
| mechanical produces the ſame effect, and 
places the principles in the ſame diſpoſition. 
We ought not therefore to be ſurpriſed if moſt 


falts, ſuch as gypſum; when diſperſed in the 


earth, ſhould aſſume regular forins without any 


previous ſolution; neither 6ught we to think | 
it ſtrange if the imperceptible fragments of 


quartz, of ſpar, &c. when carried along and 
prodigioufly divided by the action of waters, 
ſhould be ee in CI" form of eren 
No opn TE FP = 
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A very ſingular property may be obſerved in 
ſalts; which may be referred to cryſtallization, 


but is likewiſe in ſome meaſure remote from it, 


becauſe it does not depend upon the ſame 
cauſes. This is the property of riſing along 
the ſides of the veſſels which contain the ſolu- 
tion. It is known by the name of Saline. Ve- 


getation. 


I have firſt 8 chat this * 
non depends on the concurrence of air and 
light; and that the effect may be determined 
at pleaſure towards any part of the veſſel, by 

managing and nn the action: of . 
two agents. | 

I have ſhewn the e 1 which this 
b affects. The detail of my 
experiments may be ſeen in the third volume of 


m_ Memoirs of the Academy of Toulouſe. . 


r. Dorthes has confirmed my reſults; ind 
Sag moreover obſerved that  camphor, ſpirits 
of wine, water, &c. which riſe by inſenſible 


evaporation in half-filled veſſels, conſtantly at- 


tach themſelves. to the n n ae | 
of the veſſels. _ | | 
Meſſrs. Petit and Rouelle wi 8 on ths 


vegetation of ſalts ; but a ſeries of experiments 


on the ſubject was wanting. This is what we 


have endeavoured to ſupply. - ti fun 
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SECTION IL 


Concerning the various Means employed 


by Chemiſts to overcome the Adheſion 


which exiſts between the Particles ve 


Bodies. 


JS law of affinities, rowards which: our 


attention has been directed, tends conti- 


nually to bring the particles of bodies into con- 
tact, and to maintain them in their ſtate of 


union. The efforts of the chemiſt are almoſt 


all directed to overcome this attractive power, 


and the means he employs are reducible to 


1. The diviſion of bodies by mechanical opera- 
tions. 2. The diviſion or ſeparation of the 
particles from each other by the aſſiſtance of 
ſolvents. 3. The means of preſenting to the 
ſeveral principles of the ſame bodies, ſubſtances 
which have a ftronger affinity to them than 
thoſe principles have to each other.. 


I. The different operations performed upon 


bodies by the chemiſt, to determine their na- 
ture, alter their form, their texture, and even in 
ſome 
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ſome inſtances change their conſtitution. All 


theſe changes are ap mechanical or _ 
mical. | 


The mechanical operations 1 we ſhall at pre- 
ſent deſcribe do not change the nature of ſub- 
ſtances, but in general change only their form 
and bulk. Theſe operations are performed by 
the hammer, the knife, the peſtle, &c. Whence 
it follows, that the chemical laboratory ought 
to be provided with all theſe inſtruments. 

. Theſe diviſions or triturations are perform- 
ed in mortars of ſtone, of glaſs, or of metal. 
Ir is the nature of the ſubſtance under exami- 
nation which determines the uſe of one or r the 


| an Td. ono mis crater; 


The object of theſe einihaiey nen 
is, to prepare and diſpoſe bodies for new ope- 
rations which may diſunite their principles 
and change their nature; theſe laſt- mentioned 
operations. which may be diſtinguiſhed by the 
appellation Chemical, are what moſt e 
iy conſtitute the analyſis. 

II. The ſolution to which we are at n 
to attend, conſiſts in the diviſion and difap-= 
pearance of a folid in a liquid, but without 
* ee in the nature ich the _—_ ſo Wn 
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attending Solution. 43 
The liquid in which the ſolid eee 
called the ſolvent or menſtruum. | 
The agent of ſolution appears to follow cer- 
min conſtant laws, which we fhall here point 
ours; Dol e oe tae 4 
A. The agent of ſolution does not appear to 
= | differ from that of affinity; and in all caſes the 
\ ſolution is more or leſs abundant, the greater 
the affinity of the integrant parts of the ſolvent 
is to thoſe of the body to be difſolved. : 
From this principle it follows, that, to faci- 
litate ſolution, it is neceſfary that bodies ſhould 
be triturated and divided. By this means a 
greater number of ſurfaces are preſented, and 
the affinity of the integrant parts is diminiſhed. 
It ſometimes happens that the affinity be- 
tween the ſolvent and the body preſented to it 
has ſo little energy, that it does not become 
perceptible till after a confiderable interval of 
time. Theſe ſlow operations, of which we 
have ſome examples in our laboratories, are 
common in the works of nature; and it is pro- 
bably to fimilar cauſes that we ought to refer 
moſt of thoſe reſults whoſe cauſes or agents 
eſcape our perception or obſervation. 
Z. Solution is more ſpeedy in proportion as 
— body to be diſſolved preſents a greater ſur- 


face: on this principle i is founded the practice \ 
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of pounding, triturating, and aividing bodies 


intended to be diſſolved. - Bergman has even 


obſerved, that bodies which are not attacked 


in conſiderable maſſes, become ſoluble after 
minute diviſion. Letters on Iceland, p. 421. 
C. The ſolution of a body conſtantly pro- 

duces cold. Advantage has even been taken 
of this phenomenon to procure artificial cold, 
much ſuperior to the moſt rigorous tempera- 
ture ever obſerved in our climates. We ſhall 
again advert to this principle when we came 
to treat of the laws of heat. 

The principal ſolvents employed i in our 


operations are water, alcohol, and fire. Bodies 


ſubmitted to one or the other of theſe ſolvents 
preſent ſimilar phenomena; they are divided, 
rarefied, and at laſt diſappear: the moſt re- 
fractory metal melts, is diſſipated in vapour, 
and paſſes to the ſtate of gas, if a very ſtrong 
heat be applied to it. This laſt ſtate forms a 
complete ſolution of the weraltlc [ubfance. 1 in 


the caloric. 1 7 


The effect of 2 1s often united with 
one of the other ſolvents, . to accompliſh a 
more ſpeedy and abundant ſolution, | 

d The three, ſolvents here mentioned do, not 


* Ven n Troil's rr quoted by Bergman: | A. Fg | 


_ * * 


exerciſe 


attending Solution.” 4 3 | 


ſes an equal action on all bodies indiſeri- 
minately. Skilful chemiſts have exhibited 
tables of the diſſolving power of theſe menſtru- 
ums. We may ſee, in the Mineralogy of Kir- 
wan, with what care that celebrated chemiſt 
has exhibited the degree of ſolubility of each 
falt in water. The table of Mr. De Morveau 
may likewiſe be conſulted on the diſſolving | 
power of alcohol. Journal de Phyfique, 1785. 
Moſt authors who have treated of ſolution 
have conſidered it in too mechanical a point 
of view. Some have ſuppoſed ſheaths in the 
_ *ſolvent, and points in the body diſſolved. This 
abſurd and gratuitous ſuppoſition has appeared 
ſufficient toaccount for the action of acids upon 
bodies. Newton and Gaſſendi have admitted 
pores in water, in which ſalts might inſinuate 
themſelves; and have by this means explained 
why water does not augment in its bulk in 
proportion to the quantity of ſalt it takes up. A 
Gaſſendi has even ſuppoſed pores of different | 
forms ; and has endeayoured to ſhew by this 
means how water ſaturated with one ſalt may 
diſſolve others of another kind. Dr. Watſon, 
who has obſerved the phenomena of ſolution. 
with the greateſt care, has concluded from his 
numerous experiments; 1. That the water 
riſes in the veſſel⸗ at the moment of the immer- 
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fion of the ſalt. 2. That it falls duritig ch 
ſolution... 3. That it riſes after the ſolution 
above the original level. The two laſt effects 
ſeem to me to ariſe from the change of tempe- 
rature which the liquor undergoes. The refri- 
geration ariſing from the ſolution muſt dimi- 
niſh the volume of the ſolvent; but it ought 
to return to its firſt ſtate as ſoon as the diſſo- 
lution is finiſhed. The tables of Dr. Watſon 
reſpecting theſe phenomena, and the ſpecific 
gravity of water ſaturated with different ſalts, | 
may be conſulted in the ee de e e 
vol. xiii. p. 62*. Fi: 258 399 i 
III. As the peculiar affinities of backe 
= each other are various, the conſtituent princi- 
| pulwes may be eaſily diſengaged by other ſub- 
ſtances; and it is upon this conſiderat ion that 
the action of all the re- agents employed by 
chemiſtry in its analyſis is founded. Some 
times the chemiſt diſplaces certain principles, 
which he can in that ſtate examine more accu- 
rately, becauſe inſulated, and diſengaged from 
all their combinations. It frequently happens 
that the re· agent made uſe of combines with 
ſome principle of the body analyſed; and a 
compound 1 85 whoſe characters indicate 


Or in the fen vol. of his Chemical Eflays, Te 


to 
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to us the nature of the principle which has 
thus entered into combination, becauſe the 
combinations of the principal re- agents with 
various baſes are well known. It likewiſe fre- 
quently happens that the re- agent made uſe of 
is itſelf decompoſed, which circumſtance ren- 
ders the phenomena and the products more 
complicated; but we are enabled from the na- 
ture of theſe products to form a judgment of 
the component parts of the body analyſed. 
This laſt fact was little attended to by the an- — 
cient chemiſts; and this is one of the princi- = 
$jal defects of the labours of Stahl, who has 1 
referred moſt of thoſe phenomena to the bodies 
which he ſubmitted to analyſis, which in reali- 
ty aroſe only from the decompoſition of the 
re- agent employed in his operations. 
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| Concerning the Method of Proceeding 

Which the Chemiſt ought to follow in 
the Study of the various Bodies me 
fented to us by Nature. e 


H E progreſs made in any ſcience. de- 
pends upon the ſolidity of thoſe princi 
ples which form its baſis, and upon the method 
of ſtudying them. It is not, therefore, to be 
wondered at, that chemiſtry made but little 
progreſs in thoſe times, when the language of 
chemiſts was enigmatical, and when the prin- 
ciples of the ſcience were founded only on ana- 
logies falſely deduced, or on a few facts ill un- 
derſtood. In the times which have followed 
this epocha, the facts have indeed been more 
attended to; but, inſtead of ſuffering them to 
ſpeak for themſelves, chemiſts have been de- 
ſirous of making applications, drawing con- 
ſequences, and eſtabliſhing theories. Thus it 
was that Stahl, when he firſt obſerved that 
dil of vitriol and charcoal produced ſulphur, 


if 


... 
i% he had then confined himſelf to the ſimple 
relation of the fact, would have announced a 
valuable and eternal truth; but when he con- 
cluded that the fulphur was produced by the 
combination of the inflammable principle of the 

harcoal with the oil of vitriol, he aſſerted that 
which the experiment does not point out: then 

was that he proceeded further than the facts 

- e e e and this firſt raſh ſtep might be a 
| firſt ſtep towards error. All doctrine, in order 
to be laſting, ought to conſiſt of the pure and 
ſimple expreſſion of facts: but we are almoſt 
always governed by our imaginations; we 
adapt the facts to our manner of ſeeing them, 
and thus we are miſled by ourſel ves. The pre- 
judice of ſelf-love afterwards furniſhes us with 
various means to avoid recantation ; we exert 


the Science of C 


durſelves to draw our ſucceſſors into the ſame 


paths of error; and it is not till after much 
time has been loſt, after many vain conjectures 
have been exhibited, and after we have the 
ſtrongeſt convictions that it is impoſſible to 
bend the nature of things to our caprices and 
unfounded ideas, that ſome ſuperior mind diſen- 
gages itſelf from the deluſion; and returning to 
experiment, and the nature of things, ſuffers 
himſelf to be led no further than he is autho- 
rized by theſe to proceed. 1 N 
„„ E | We 


"i 


We may affirm to ahi bam of Wm of our 
cotemporaries, chat facts are at preſent diſcuſſed | 


by a much ſeverer logic; and it is to this vigo- 
rous method of inveſtigation and diſcuſſion that 
we are indebted for the rapid progreſs of che- 
miſtry. It is in conſequence of this dialectic 
march that we have at length arrived to the 
_ practice of attending to all the principles which 


are combined or diſengaged in the operations of 


nature and art. We keep an account of all the 
eircumſtances which have a more or leſs conſi- 


derable influence on the reſults, and we deduce ; 


ſimple and natural conſequences fromthe whole 


5 


of the facts; by which means we create a ſcience : 


as ſtrict in-its principles as ſublime i in its ap- 


plications. 


This then is the moment to 5 out „ 


ful ſketch of the actual ſtate of chemiſtry, and | 
to collect in the numerous writings of modern 
chemiſts every thing which may ſerve to lay 5 


the foundation of this beautiful ſcience. : 


Not many years ago, it was poſſible to pre- | 
ſent, ina few words, the whole of our know- 


ledge of chemiſtry. It was: ſufficient, at. that 


time, to point out the methods of performing : 
pharmaceutical operations; the proceſſes of the 


arts were almoſt all enveloped in darkneſs, the 


4. 


| phenomena of nature were all enigmatical . "2 
and 


and it is only fince this veil has begun to be 
removed that we have beheld the development 
of a collection of facts and reſearches referable 

to general. principles, and forming a ſcience 


entirely new. Then it was that a number of 


men of genius reviewed the whole, and attend- 
ed to the improvement of chemical knowledge. 
Every ſtep in their progreſs brought them 


nearer to the truth; and in a few years we have 
beheld a perſpicuous doctrine ariſe out of the 


ancient chaos. Every event has appeared con- 
formable to the laws they eſtabliſned; and the 
phenomena of art and nature are now explain- 
ed with equal facility. oF 
But in' order to advance with ſpeed in the 


career which has been thus opened, it is ne- 


ceſſary to explain certain principles, according 
to which we may direct our ſteps. 


In the firſt place, I think it proper to avoid 


that tedious cuſtom which ſubjects the beginner 
in any ſcience to the painful taſk of collecting 


all the opinions of various philoſophers before 


he decides for himſelf. In reality, facts belong 


to all times, and are as unchangeable as nature 
herſelf, whoſe language they are. But the con- 


ſequences deduced from them muſt vary ac- 

cording to the ſtate of our acquired knowledge. 
It is eternally true, for example; that the com- 
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buſtion of ſulphur affords the ſulphuric acid: 


It was believed; for'a certain time, that this 
acid was contained in the ſulphur” but our dif- 
coveries on the combuſtion & bodies ought to 
have led us to the deduction of a very different 
theory from that which preſented itſelf to the 
earlier chemiſts. We ought, therefore, to at- 
tach ourſelves principally to facts; or rather 
we ought to attach ourſel ves to the facts only, 
becauſe the explanation which is given of them 
at remote times is very ſeldom ſuited to the 
preteen ſtate of our knowledge. e 
The numerous facts With which chemiſtry 
has been ſucceſſively enriched” form the firſt 
embarraſſment of the ſtudent who is deſirous of 
acquiring the elements of this ſcience. / In fact, 
what are the elements of ſcience 2 The clear, 
ſimple and accurate enunciation of thoſe truths 
which form its baſis. ' It is neceſſary, rhere- 
fore, for the full accompliſhment of this pur- 
poſe, to analyſe all the facts, and to exhibit a 
faithful and clear abridgment: but this me- 
thod is impracticable on account of the nume- 
rous details; and the infinite number of difcuf. 
fions, into which it would lead use The only 
Proceeding, therefore, which appears to me to 
be practicable, is to exhibir the moſt decifive 
experiments, thoſe which are the leaſt conteſt- 
. : N ; ed, 
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ed, and to neglect thoſe which are doubtful or 
inconcluſive. :, for one experiment, well made, 
eſtabliſhes a truth as WON as a . 
ſand equally a verre. 

When apropoſition 1s found. to 1645 1 
by ſuſpicious or conteſted facts, When oppo- 
ſite theories are built upon contradictory expe- 


riments, we muſt have the courage to diſcuſs 


them, to repeat them, and to acquire a certain. 


ty of the truth by our on endeavours. But 
when this method of conviction is out of our 


power, we ought to weigh the degree of confi- 


logous facts do not lead us to adopt certain re» 


ſults; after which it becomes us to give our 


opinion with that. modeſty and circ umſpection, 
ſuitable to the greater or leſs aun of W 
bility, annexed to each opinion 


But when any doctrine ee to us to + : 
eſtabliſhed on experiments of ſufficient validi- 


ty it then remains to be applied to the pheno- 


mena of nature and art. This, in my opinion, 
is the maſt certain touchſtone to diſtinguiſutrue 
4 rinciples from thoſe which are without foun- 


dati 21 And when obſerve that all the phe- 
dining nature unite, and conform them- 


Ng: as it were, ta any theory, I.conclude chat 


dence which the defenders of the oppoſite 
facts are entitled to; to examine whether ana- 
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theſe acquire a new force by che obſervation of 


the preceding phenomena? I conclude, there- 
fore, that we ought to make a poir 
theſe two kinds of proofs: and a princi 
duced from experiment is not, in my opinion, 
demonſtrable, until I ſee that it may 


in of uniting 
5 de- 


ied to the phenomena of art and 


4 Natures, "Hence, if I find nen in a ſtate of 


themes, ee ed | 


nomena. I will: always diſtruſt a ſingle fact, 
Which is applicable to 99 een =P I 
will conſider it as falſe, if it be in oppoſition 
to the phenomena which — to us. 
ears to me likewiſe that he who pro- 
beckes to ſtudy, or even to teach chemiſtry, 
ought not to endeavour to arrive at or r exhibit 
dhe whole which has been done in each depart- 


ment, 


DEP 8 6 by « 2 82 1 y 1 
© the Seience of Chen 


Saha ves from the | 
the preſent tie. This faſtidious erudit 
fatiguing to the learner; and theſe digreſſions 
ought in no caſe to be admitted in the enun- 
ciation of ſcience, excepting when the hiftori- 
cal details afford intereſting facts, or lead us by 
uninterrupted degrees to the preſent ſtate of 
our knowledge; It rarely happens, however, 
that this kind of reſearches, this genealogy of 
ſeience, affords us ſuch characters and ĩt ought 
no more to be admitted, in general, chat an 
elementary writer ſhould bring togethe 
diſcuſs every thing which has been done in a 
ſcience, than that he who undertakes to direct 
a traveller ſhould previouſly enter into a long 
differtation on all the roads which have been 
exiſt, before he ſhould point out the beſt and 
| Hhorteſt emp arrive at the end of his journey. 


| Feience; 10 more eſpecially that of chemiſtry, 
that it reſembles the hiſtories of nations. It 
ſeldom affords any light reſpecting the preſent 
"ESE" affairs; exhibits many fables con- 
cerning paſt times; induces a neceſſity of en- 
— diſcuſſions upon the cirrumſtances 
un ah in review; and ſuppoſes 'a maſs of 
extra- 
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eon gh acquired on the part of 
the —_— Which on meer, che * 


this ho fudy oFchemiſty,arc ance wall eftabliſh= 
ed, ry afterwards'proceed inthe'chemical 
——— bodies in two ways: we may 
| either proceed from the — to the ce 
pounc * a — 0 compound 
om 1 vn 
vhich is found ũn following the-firſt method 
is, that, eee eee with the ſimpleſt hu. 
dies we prefer ſub ſtanc es tothe conſideration 
ofthe learner nk nature very ſeldotmm exhi - 
bits in fuch & ſtate of nakedneſs and ſimplicity; 
and we are forced to canceab the ſeries of-/ope. 
rations vdrich have been employed to diveſt 
theſe ſubſtancet from their 'combinations;:and 
other hand, if e prłeſent bodies to the view of 
** n Fug eee eder it is difficult to 
neee aQion; and in general 
moſt of tneir phenemena, cannot be underſtood 
e ee eee viou nenn know] 
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of TRY conſtituent -principles;:fince- —_— 
theſe alone that they depend. 
After having maturely conſidered the advan- 
tages and inconveniences of each method, we 
Prefer nee tothe, firſt. Wei: ſhall 
re- begin; by. an ACCOU 
— in their moſt elemen 
reduced to that term beyond whic analy: L 
| ciipoonathingy/iand;: mmm ex- 
plained their various properties, we will com- 


bine theſe bodies with each other, which will 


afford a claſs af ſimple compounds: and hence 
we ſhall riſe by degrees te the knowledge of 
bodies, and the moſt complicated phenomena. 
We; ſhall be careful, in any examination of the 
ſeveral bodies to which we ſhall direct our re- 
ſearches; to proceed from known to unknowns 
and our firſt attention ſhall be dinected to ele. 
mentary ſubſtances. But as it is impoſſible, 


at one and the ſame time, to treat of all theſe 


ſubſtarices which the preſent ſtate of our know 
ledge obliges us to conſider as elementary, we 
ſhall confine ourſelves to the exhibition of ſuch 
as are of the greateſt importance in the pheno- 
mena of the globe we inhabit, ſuch as are al- 
moſt univerſally ſpread over its ſurface, and 
ſuch as enter as principles into che compoſition 
of the re- agents moſt frequently —— in 
43482} | our 
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of this e ee their var 10 —— 


grees of conſiſtence and fixity ; and is one of 


the great means which art and nature emplo 
to divide and volatilize bodies, to weaken their 
force or adheſion, and by that means prep: 


them for analyſis, Sulphur cxiſts in the pro- 


dudtts of the three kingdoms; it forms the ra- 


dical of one of the beſt known, and moſt ge. 


nerally employed, acids; it exhibits: intereſt. 


ing combinations with moſt ſimple ſubſtances; 


and, under theſe ſeveral points of view, it is 
one of the ſubſtances the moſt neceſſary to be 


known in the firſt ſteps of chemical ſcience. 


The ſame may be ſaid of | carbone $5 it is the 
moſt abundant fixed product found in vegeta- 
bles and animals. Analyſis has diſcovered it 
in ſome mineral ſubſtances, Its combination 


with oxygene is ſo common in bodies, and in 


the n of art and nature, that there are 
4 ſcarcely 
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elements, we ſhall be aſtoniſhed at the Pr odi- 
gious variety which prevails in their manner of 
thinking. In the earlier times, every one ſeems 
to have taken his own imagination for his 
de; and we find no rea fonable ſyſtem until 


nents, Air, Water, Earth, 
Their opinion has been well receiv- 
ed fbr many ages and it muſt be confeſſed that 
it is calculated to ſeduce the mind. There 
are, in fact, enormous maſſes, and inexhauſtible 
ſtores, that preſent themſelves to our view, of 
or decompoſitian of bodies appeared to refer all 
the ſeveral component parts which formation 
or creation had taken from them. The authori- 
ty of all thoſe great men who had ren this 
eme and the analyſis of bodies which pre- 
MATH | , ſented 


knowledged 


Simple or lementary Bodies. 61 


| Ness 0 theſe four principles, afforded ſuf 
ficient grounds for admitting this doctrine. 
But as ſoon as chemiſtry had advanced ſo far 
as to diſcover the principles of bodies, the pro- 
feſſors of that feience preſumed to mark the 
number, nature, and character of the elements ; 
and every ſubſtance that was unalterable by 
the chemical methods of decompoſition, vas 
conſidered by them as a ſimple; or element: 
principle. By thus taking the limits of ana- 
lyſis as the term for indicating the elements, 
the number and the nature of theſe muſt vary 
according to the revolutions and the progreſs 
of chemiſtry. This has accordinglychappened, 
as may be ſeen by conſulting all the authors 
who have written on this ſubject, from the time 
of Paracelſus to the preſent day. But ĩt muſt 
be confeſſed that it is no, ſmallidegree of raſh- 


neſs, to aſſume the extent of the power of the 5 


artiſt as a limit for that of the Cręator, and to 


; RON that the e of our png is on 


/ 


The denomination of 3 


fore to be effaced from a chemical nomencla- 
ture, or at leaſt it ought not to be uſed but as 
an expreſſion denoting the laſt term of our ana- 
lIytical reſults; and it is eee. in chi geben 
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IE g principe! agent employed by wuture : 
to balance the power and natural effect 
of attraction ; is fire. By the natural effect of 
attraction we © thou id derem none but ſolid and 
ct bodies; but the caloric unequally dif- 
| in bodies tends: inceffunit y to deſtroy 
this adhefion of the particles; and it is to this 
principle that we are indebted for the varieties 
of conſiſtence under which bodies preſent them- 
ſelves to our obſervation. The various ſub- 
ſtances that compoſe this univerſe ate there. 
fore ſubjected, on the one hand, to a general 
law which tends to bring them together; and, 
on the other hand, to a powerful agent which 
tends to remove them from each other: it is 
upon the reſpective energy of thefe two forces 
that the conſiſtence of all bodies depends. 
When the affinity prevails, they are in the ſo- 
lid ſtate; when the caloric is moſt powerful, 2 
they are in the ſtate of gas; and the liquid ſtate 
appears to be the point ot the ee ber 
” tween Z feos Torn ooo gn me 
Ir is therefore efentially weer to treat of 
fre, Ag it — leading a part in this uni: 
l verſe; 


Fire, Heat. Light. 63 
verſe; and becauſe it is impoſſible to treat of BY 
any ſubſtance whatever without reer to * 
the influence of this agent. 

There are two things to be conſidered i in fire 


heat and light. li. n n 40S 
Theſe two un, which . hang on = 
mae appear to be very diſtinct in 4$ 


their oyn nature; becauſe they are N | 
ever proportional to each other, de 


each can exiſt. without the otber.. RP 1 


The moſt ufual acceptation of the word Fire 
comprehends heat and light; and its principal 
phenomena muſt have been known for a long 
time. The diſcoyery of fire muſt have been 
nrarly as ancient as the human ſpecics, upon 
this globe. The ſhock of two flints, the action 
of meteors, or the effect of volcanoes, muſt have 
_ afforded the earlieſt idea of it: n it is very 

aſtoniſhing that the inhabitants Geche Marian 
Iſlands were not acquainted with its effects : 
before the in vaſion of the S paniards. het 
iſlanders, who became acquainted with this tex - 
rible element only in conſequence of its ra- 
being which attached irſelf to all beings, and 
devoured them. See the Abbe rn Hiſ- | | 
toire Philoſophique, ke. | 3 
The elects of fire are perhaps the mak. Wo 
niſhing 
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conſidered it as an intermediat being b 
ſpirit and matter, and have built Hh beauti 


fable of Prometheus upon its origin. We have 
= had the happineſs, in our time, to acquire well- 
founded and extenſive ideas reſpecting this 


agent, which ye ſhall proceed to develop in 
e two © follows Articles, wenn ng” 


e 2 1 1 
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"0 oy hen a metal or a liquid is heated, theſe bo- 
dies are dilated in every direction, are reduced 


5 moſt powerful Heat is applied to them. 
Bodies which poſſeſs the principle'of hear, 


part with it more or leſs readily,” If we atten= 

tively obſervea body during its cooling, a flight 
movement of undulation will be perceived in 
the furrounding air; an effect which may be 


compared to the Phenomenon exhibited upon 


the mixture of two GP of r ad demirey 
wo 50 weight. 33 I * 
It is difficult to conceive this TO ROY | 


without admitting of a peculiar fluid, which 


paſſes firſt from: the "OP 7 which heats to that 


* which 


r, and at laſt become inviſible when 


* 


bran; to which all bodies tend. 


„ 1 
'X Ss i 


This fluid of heat, which we call 3 18 


contained in greater or leſs quantities in bodies, 


according to the greater or leſs degrees of affi- 


nity, exiſting between it and them. an 2 
Various means may be employed to diſplace 
or diſengage the caloric. The firſt is by the 
method of affinities: for example, water pour- 
ed upon the ſulphuric acid expels the heat, and 
lakes its place; and while there is a diſengage- 
ment of heat, the volume of the mixture does 


not increaſe in proportion to the bulk of the 
two ſubſtances mixed. This ſhews that pene- 
tration takes place, which cannot be explained 


but by admitting that the integrant parts of the 
water take the place of the caloric, in propor- 
tion as it is diſſipated. The ſecond method of 
precipitating caloric, is by friction and com- 


preſſion. In this caſe it is expreſſed or ſqueezed 
out, in the ſame manner as water from a ſponge. 
In reality, the whole of the heat which may be 
produced by friction, is not afforded by the 


body itſelf; becauſe, in proportion as the 1 in 
terior heat is developed, the external air acts 


Vol. J. . upon 
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which is heated, combines with the latter, pro- 

_ duces the effects we have ſpoken of, and after= 
wards eſcapes to unite with other bodies, ac- - 
cording to its affinities, and the law of i | 
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66 General Properties of Heat. 


upon the body, calcines or inflames it, and iiſelf 
gives out heat during its fixation. Fermenta- 
tion, and in general every operation which 
changes the nature of bodies, may diſengage 
caloric, becauſe the new compound may de- 
mand and receive a greater or leſs quantity. 
Hence it is that chemical operations produce 
ſometimes cold, and fometimes heat. 7 

Let us now examine the form Hoey which 
caloric: preſents itſelf. ©. 5 

This fluid is diſengaged either in a aue os 
liberty, or in a ſtate of combination 

In the firſt caſe, the caloric always endea 


vours to obtain an equilibrium; not that it is 


diſtributed equally among all bodies, but it is 


diſperſed among them according to the degrees 


of its affinity. Whence it follows, that che cir- 
cumambient bodies receive and retain a quan- 
tity more or leſs conſiderable. Metals are caſi 


| ly penetrated by this fluid, and tranſmit it with 


equal facility; wood and animal ſubſtances re- 
ceive it to the degree of combuſtion; liquids, 
until they are reduced to vapour. Ice alone 
abſorbs all che heat communicated to it, with- 


out giving it out to other bodies until it has 
adguired- the fluid-ſtate“. ved doe N . 1 50 34 


— * 


„ The i ingenious author has inadvertently been guilty of 
an overſight: Not only ice, but all other bodies, abſorb hene 
qduing liquefaction, as he himſelf ſhews. hereafter. „ 


The 


The degree of heat can be appreciated only 
by its effects: and the inſtruments which have 
been ſucceſſively invented to calculate it, and 
are known by the names of thermometers, py- 
rometers, &c. have been applied to the ſtrict 
determination of the ſeveral phenomena exhi- 
bited in conſequence of the NN * calo- 
ric in various bodies. Me 

The dilatation of fluids, or of malic in ho 
guid ſtate, by the ſeveral degrees of heat, has 
been long meaſured by thermometers formed 
of glaſs; bur this very fuſible ſubſtance can 
only be uſed to aſcertain degrees of heat infe- 
rior to that which renders the glaſs itſelf fluid. 
Several means have been ſucceſſively pro- 
poſed for calculating the higher degrees of heat. 
Mr. Leidenfroſt has proved that the hotter a 
metal is, the more {lowly will drops of water 
evaporate from its ſurface; and he has propoſed 
this principle for the conſtruction of pyrome- 
ters. A drop of water in an iron ſpoon, heated 
to the degree of boiling water, evaporates in one 


ſecond; a ſimilar drop, poured on melted lead, 


is diſſipated in fix or ſeven ſeconds; and upon 
red-hot iron in thirty, Mr. Ziegler, in his 
Specimen de Digeſtore Papini, has found that 
89 ſeconds were required to evaporate a drop of 
water at 520 degrees of Fahrenheit; and that 
* 2 "on 
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one: andi is ſufficĩent at the goodth degree. 
This phenomenon, which is more intereſting to 
chemiſtry than pyrometry to which it will al- 
ways afford reſults little ſuſceptible of rigorous 
calculation, appears to me to depend upon the 
adheſion and ue eee * water _ 
ae amnetals;-nrotwmw 29 bor is irs 

The Wollt accurate pyrometer we are ac- 
quainted with, is that which was preſented to 
the Royal Society of London by Mr. Wedg- 
wood. It is: conſtructed upon the principle, 
that the pureſt clay ſhrinks in the fire in pro- 
portion to the heat applied to it. This pyro- 
meter conſiſts of two parts; one called the 
gauge, which ſerves to meaſure the degrees of 
diminution or ſhrinking; the other contains 
the ſimple pieces of pure clay, nen are called 
thermometer pieces. 

The gauge is formed of a ae of 1 N 
anten are applied two rulers or ſtraight 
pieces of the ſame ſubſtance. Theſe rulers, 
being perfectly ſtraight and even, are placed at 
the diſtance of half an inch from each other at 
one of their ends, and three-tenths of an inch 
at the other. For greater convenience, the 
gauge is divided into two parts, and the two 
4 70 0 are placed end ways when required to be 
uſed. The length of this rule i is divided into 


LE " 240 


246 equal parts, of which each repreſents 
tenth of an inch*. To form the thermometer 
pieces, the earth is ſifted with the) greateſt ati 
tention, after which it is mixed with water, 
and the paſte thruſt through an iron tube, 
which gives it a cylindrical form, to be cut 
afterwards into pieces of a proper ſize. When 
the pieces are dry, they muſt be preſented to 
the gauge, where they ought to fit at the place 
of o on the ſcale. If by inadvertence of the 
workmen any piece penetrates ro one or two 
degrees further, this degree is marked on its 
flat ſurface, and requires to be deducted when 
the piece is uſed in the admeaſurement of heat. 
The pieces thus adjuſted are baked ina furnace 

do a red heat, to give them the conſiſtence ne- 
ceſſary for carriage. The heat employed in 
this part of the proceſs is uſually about fix de- 
grees, and the. pieces are diminiſhed more or 
leſs; but this is of no conſequence when they 
come to be ſubmitted to a ſuperior degree of 
heat; and if it ſtiould happen that an inferior 
degree of heat is required to be meaſured, un- 


baked pieces are to be uſed, which are pre- 


ſerved in ſheaths or caſes to avoid friction. 
When this pyrometer is to be uſed, one of 


E This 3 15 in fact, the twelve. huddredth' of an inch In the 
25 width, according to the dimenſions here given. T. 


the 


the pieces is expoſed a e whoſe 
heat is required to be Wa ; and when it 
. f has acquired the whole intenſity, it is taken out, 
andl ſuffered to cool, or for greater ſpeed it is 
plunged in water; after which it is preſented to 

the gauge, and its degree of contraction cafily 
determined. Mr, Wedgwood has given us the 
krtefult of ſeveral experiments made with his 
Pyrometer, oppoſite to which he has 3 
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tet hermometer ; 
of Wedgwood. 4 Fahreuheit. bs 
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The greateſt heat of a wind furnace of ” 92 a 21 8 
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_ Theſe various tbeiömelur are not appli- 
5 cable to all caſes. We cannot, for example, 
| calculate with ſtrictneſs the heat which eſcapes 
 . From living bodies, or determine with preciſſon 
the temperature of any ſubſtance. But Meflrs. 
. De la Place and Layoifier (Acad. des Sciences, 
17800 have invented an apparatus which ap- 
pear to * nothing further to be defired. It 


18 J 


; forbs all the ee commu e to , without 
communicating it to other bodies until the 
whole is melted; 10 that from hence ve may 
calculate the degrees of heat communicated, by 
the quantity of ice which is melted.. It was ne- 
ceſſary, in order to afford ſtrict reſults, to diſco- 
ver the means of cauſing the ice to abſorb all 
| the. heat diſengaged from the bodies under ex- 
amination, and to cover it from the ation of 
every other ſubſtance which might facilitate its 
fuſion; and, laſtly, to collect with e 
| Tg water produced by the fuſion... + 
The apparatus conſtructed by theſe 3 3 
5 lebrates academicians for this purpoſe, conſiſts 
of three circular veſſels nearly inſcribed in each 
other; ſo that three capacities arg produced. 
Thne interior ſpace or capacity is formed by an 
iron grating, upon ſupports of the ſame metal. 
Flere it is that the bodies ſubjected to experts 


ment are placed, The upper part of this . 


vity is cloſed by means of a cover, The mid- 
dlle ſpace, next to this, is deſigned 0 contain 
the ice which ſurrounds the interior compart- 
ment. This ice is ſupported and retained by a 
_ grate, upon which a cloth is ſpread, In propor- 


tion as the ice melts, rhe water flows through 


* grate and the cloth, and is collected in a 
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veſſel / plac beneath. Laſtly; the «ex FO? 
ſpate or compartment of the apparatus contains 
ice intended to prevent the ne of: in EX= 
ternal heat of the atmoſphere. - ra 
IJua uſe this excellent ey the aide © or 
ſecond ſpacei is filled with poundedice;asislike- 
wiſe the cover of the internal ſphere; the fame - 
thing i is done with regard to the external ſpace, 
as well as to the general covering of the whole 
machine: the interior ice is ſuffered to drain; 
and, when it ceaſes to afford water, the cover- 
ing of the internal ſpace i is raiſed, to introduee 
the body upon wHich the experiment is intended 
to be made. Immediately after this introduc- 
tion; the covering is put on, and the whole ap- 
paratus remains untouched until the ineluded 
body has acquired the temperature of o, or the 
ſreezing temperature of water, which is the 
common temperature of the internal capacity. 
The quantity of water afforded by the melting 
of the ice is then weighed; and this is an ace- 
curate-meaſure of the heat diſengaged from the 
body; becauſe the fuſion of the ice is the effect 
of this heat only. Experiments of this kind 
W fifteen, eighteen, or. twenty hours. Aan: 
It is of great conſequence, that in this ma- 
chine there ſhould be no communication be- 
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tween the middley or ſecond, and the extent! 
ſpace!” £ irn Hg 
At is likewiſe MIR et warn air a hot 
vpn ſhould not be lower than o, becauſe” 
the interior ice would then war eee ot 
cold lower than that W h Toi e 
Specific heat is merely the proportional quan- 
tity of heat neceſſary to raiſe bodieschf equal 
maſs to the ſame number of degrees of tem- 
perature : ſo that, when the ſpecific heat of a 
ſolid body is required, its temperature muſt be 
elevated a certain number of degrees, at which 
inſtant it muſt be placed in the internal ſphere, 
ant: there left until its temperature is reduced 
to o. The water is chen collected, and this 
quantity divided by the product at the maſs of 
the body; and the number of degrees of its 
iginal temperature above o, will be rer pn | 
tional to its ſpecific heat. . 28 
With regard to fluids, they are incloſed-i = _ 
veſſels whoſe heat has been previouſly. deter- —_ g 
mined. The operation is then the ſame as for Z 
ſolids; excepting that the quantity of water 
afforded muſt be diminiſhed by a deduction of 4 
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ee eee ir is: 
diſpenſable in theſe two operations, it is neceſ- 
ſary to eſtabliſh a communication between the 
internal part of the ſphere and the ſurrounding 
atmoſphere; and in order that the introduction 
of freſh air may not cauſe any perceptible error, 
theſe experiments ought to be made at a tem- 
perature little differing from o, or at leaſt the 
air which is introduced muſt; eee es be 
. brought to this temperature. n T4086 25 


74 
ſubſtanees, they muſt be all reduced; as wel 
their containing veſſels, to the temperature of 


% The mixture muſt then be placed in the 
internal ſphere; and the quantity of RY 
. eg is the meaſure of the diſengaged heat. 


In order to det 


mine the heat of cor 


To determine the ſpecific We of any gas, it 


is neceſſary to eſtabliſh a current through the 
internal part of the ſphere, and to place two 
thermometers, one at the place of introduction, 

and the other at the place of eſcape, By com- 
pariſon of the temperatures exhibited by theſe 

two inſtruments, a judgment is formed of the 
heat abſorbed, and the melted ice is meaſured. 


An excellent memoir of Meſſrs. De la Place 


: and Lavoiſier may be conſulted for the reſults 
of the experiments they have made. The: . 


ſent extra&. contains. only a fhort acc 


their valuable labours. 


\ 
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Genera} Properties of Heat: 5 
4 The v rious means made uſe of for the ad. 
meaſurement of heat, — on the ge 
neral principle, that different - bodies abſorb 


heat in greater or leſs quantities. If chis fact 


were not generally admitted, it might be eſta- 
bliſhed on the three following facts. Dr. Frank- 
lin having expoſed two ſmall pieces of cloth, 


of the ſame texture but of different colours, 


upon the ſurface of ſnow, perceived a few 
hours afterwards, that the red eloth was bu- 
ried in the ſnow, while the other which was 


mountains of Switzerland are careful to ſpread 


a black earth over the ſurface'of' grounds co- 


vered with ſnow, when they are deſirous of 
melting it to fow dive feed.” So likewiſe chil. 


dren burn a black hat in the focus of a ſmall. 


lens which would ſcarcely heat a white one. 
Such nearly are the phenomena of heat when 
it is diſengaged in a ſtate of liberty. Let us 
now contemplate thoſe which it preſents when 
it eſcapes from a ſtate of combination. 
Heat is ſometimes diſengaged in a ſtate of 
ſimple mixture, as in the phenomena of va- 
pours, ſublimations, &c. If heat be applied to 

water, theſe two fluids will unite, and the mix- 
8 They were expoſed to the any as "FE; 


ture 


re had not ſuffered any depreſſionꝰ. M. de | 
. Sewffure obſerves, that the pœaſants of the 


„ Galen 2 | 


re will be diſſipated in: the atmoſphere; but 
it would bel ul abuſe of words to call fo Weak 
an union by the name of combination: for, as 
ſoon as: the heat becomes in a ſituation to com- 
bine with other bodies, it abandons the water, 
which returns to a liquid ſtate. This body, dur- 
ing evaporation, continual ly carries withfit a 
portion of heat; and hente; perhaps, reſult the 
advantages of tranſpiration, perfpiration, & 
But heat very frequently contratts: a true 
chemical union with the bodies which it vola- 
tilises: this combination is even ſo perfect, 
rhat the heat is not perceptible, but it is neu- 
tralized by the body with which it is combined. 
It is then ralled latent heat, calor latent. 
The ſeveral caſes in which heat enters into 
combination, and paſſes to the ſtate of latent 
heat, may 25 nee tori che two TOE 
| Pt inciples: 25 N J 5 
The firſt eee hich palles 
from the ſolid to the liquid ſtate, abſorbs a por. 
tion of heat, which is no longer ſenſible to the 
thermometer, but exiſts in a true * of com- 
banations it E4g4y 31h 57 ooh 
The ns of N filled a veſſel 
with pounded ice, and plunged a thermometer 
in it, which deſcended to o. The veſſel was 
| they OE] in N h water, and the ther- 
, mometer 0 


<y 
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mometer did not riſe. during the whole time of 
the liquefaction of the ice. The fuſion of. ice 
therefore abſorbs heat. 

Mr. Wilcke poured 3 af: water, heated 
to the Goth degree of Reaumur, upon a pound 
of ice. The melted mixture poſſeſſed the tem- 


perature of 0... Sixty degrees of heat had there- 


fore entered into combination. 


Ibe chevalier Laudriani has ſhows: 2 the 


fuſion. of metals, of ſulphur, ; of phoſphorus, 
o alum, of nitre, & c. abſorbs heat. 


Cold is produced 1 in the mihi of al the 


(cryſtallized) ane 1 | 

Reaumur made a ſeries of very intereſting en ex- 
perimenta on this ſubject, which confirm thoſe 
of Boyle. Fahrenheit cauſed the thermometer 
to deſcend to forty degrees, by melting ice by 
ſtrong nitrous acid. But the moſt aſtoniſhing 
experiments are thoſe made by Meſſts. Thomas 
Beddoes“, phyſician, and Walker, apothecary 
at Oxford, and inſerted in the Philoſophical 
Tranſactions for the year 1787. The mixtures 
which produced the en degrees of cold are, 


* Ir does not appear chat Dr. Begdoes either had" or pre- 
tends to haye any other ſhare in the experiments of Mr. 
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phate of foda, or Glauber's ſalt; with thirty- 
two parts hy weight of water: the two firſt 


falts ſhould be- dry, and in powder. 2. The 
nitric acid, muriate of ammoniac, and ſulphate 


of ſoda, lowered the thermometer to eight de- 
grees under o. Mr. Walker has frozen mer- 


cury without uſing either ice or ſno . 
It is therefore an incontrovertible principle, 
that all bodies which paſs from the ſolid to the 
liquid ſtate, abſorb heat, and retain it in ſo 
accurate a combination as to afford no ſign of 


its preſence. The heat is therefore fixed neu. 
tralized, or latent. 4 


The fecond 1 tide 8 * 
ing from the ſolid or fluid ſtate to the ari- 
form ſtate, abſorb heat, Which becomes latent; 
and it is by virtue of this heat that ſuch _ 


are placed and maintained in that ſtate. 


On this principle is founded the proceſs | 


uſed! in China, India, Perſia, and Egypt, to 


cool liquors uſed for drink. 


The water intended for this purodſes 18 put 


| into very porous veſſels, and expoſed to the ſun, 
or to a current of warm air, to cool the fluid 
contained within them. bei te ah 


4 {7 1 * 


arts of muriate of ammoniac, or 
common fal ammoniac; ten parts of nitrate of 
pot-aſh, or common-nitre;z ſixteen parts of ſul- 


— 


General P 


It is by ſimilar means that cpol drink is 


obtained in the long journeys of the caravans. 


| Intereſting details on this ſubject may be ſeen 
in the Travels of Chardin, vol. iii. 17233 


Tavernier's Voyages, vol. i. edit. 1738; Paul 


Lucas's Voyages, vol. ii. edit. 1724 and alſo 


in the Mundus Subterraneus of 8 e 
D 2. 04450 Bar; ET 
Me may conclude from the experiments of 
Mr. Richmann, made in 1747, and inſerted in 


the firſt volume of the Imperial Academy of 
Peterſburgh, 1. That a thermometer taken out 
of water, and expoſed to the air, always de- 
ſcends, even when its temperature is equal or 


ſuperior to that of the water. 2. That it after- 


wards riſes, until that it has acquired the tem 


perature of the atmoſphere. 3. That the time 


of deſcending is leſs than that which it ern 
ploys to riſe again. 4. That when the ther- 
mometer, withdrawn from the water, has ariſen 


to the common temperature, its bulb is dry; but 
that it continues wet during the whole time of 
its ſtanding beneath this common temperature. 


To theſe conſequences we will add others 


deduced from ſeveral curious experiments by 
the celebrated Cullen. 1. A thermometer ſaſ- 
pended in the receiver of the air pump, de- 
| ſcends two or three degrees during the time of 


exhauſtion, 
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| exhauſtion, and afterwards. riſes to, the tempera- 
ture of the vacuum. 2. A thermometer plunged 
in alcohol, in the receiver of the : air pump, al- 
ways deſcends, and. the lower in proportion as 
the bubbles are ftronger which iffue from the 
alcohol; if it be withdrawn from this liquor, 
and ſuſpended wet beneath the receiver, it falls 
eight or ten 8 400 while the air 1s puroping | 
Fo Os u FE We. | 
It is well WK that if the ball of a there 
mometer be wrapped i in fine linen, and kept : 
moiſt by:ſprinkling with ether, and. the evapo- 
ration be facilitated: by agitation in the: air, che 
thermometer will deſcend to o.. 
The immortal Franklin: has . in his 
own perſon, that when the body perſpires ſtrong· 
ly, it is lefs heated than ſurrounding bodies, and ; 
that perſpiration. always produces a certain de- 
gree of coldneſs. See his Letter to Dr. Lind. 
he great number of labourers in the burn 
ng heats of our climate ſupport themſelves only, 
by virtue of a copious perſpiration, the fluid for. 
3 Phich they repleniſh by drinking plentifully. | 
The workmen employed in glaſs-houſes, foun- 
deries, & d. often live in a medium hotter than 4 | 
their bodies, the natural temperature of. which = 
is-equalized. and. moderated by perſpiration... "i 
: If eee be increaſed by agitation. . 
the 
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the air, the refrigeration i is the greater. Hence 
the uſe of fans, ventilarors, &c. which, though 
intended to give motion to warm air, afford 
likewiſe the virtue of cogling by OPS 
and favouring evaporation. | 

Warm and dry air is beſt ſuited to 8 a 
refreſhing current, becauſe it is more calculated 
to diſſolve and abſorb humidity; moiſt air is 


leſs proper, becaufe it is already faturated.— 


Hence the neceſſity of frequently renewing the 


air to preſerve the coolneſs of our apartments. 1 


"Theſe principles have a nearer relation to 
medicine than is generally ſuppoſed.” We find 
that almoſt all fevers end in perſpirations, 
which, beſide the advantage of expelling the 
morbific matter, poſſeſs likewife that of car- 
rying off the matter of heat, and reſtoring the 


body to its common temperature. The phy- | 


cian wha is defirous of moderating the exceſs 

of heat in the body of a patient, ought to 
maintain the air in that diſpoſition which is 
moſt fuitable to b Rs VIEWS. ; 4 


15 8 to be of e in burns, the 
tooth- ach, &c. May not theſe effects be attri- 
buted to the volatility of this ſubſtance, which 
quickly combining with heat, carries it off, and 


leaves an impreſſion of cald?—Ether is a ſove- 
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| reign temedy For the colic. „Does not 1 vir. 
tue depend on the ſame principles 
> The heat which has entered into combination 
. 0 bodies during their tranſition from the 15 
ſolid to the liquid ſtate, or from this laſt to the - 
acriform ſtate, may be again exhibited. by cauſ- 
ing theſe ſubſtances to return again to the ſtates 
of liquefaction or ſolidity. In a Word, every 
ſubſtance which paſſes from the liquid to the 


ſolid, ſtate, ſuffers its latent heat to eſcape, | 


which fat this inflant becomes freezor. thermo. 
menen A 564 1640 Tp 1 1 $7 4 
e 1 in the year e 
8 — left: water expoſed to a colder tempera- 


ture than chat of ice, the water remained fluid: 


but it congealed by agitation; and the thermo 
meter, which marked ſeveral degrees beneath 
the freezing point, ſuddenly roſe to that tem- 
perature, Mr. Treiwald mentions a ſimilar 
fact in the Tranſactions; and Mr. De Ratte 
made che ſame obſervation at Montpelier. 

Mr. Baume has ſhewn, in his enquiries and 
experiments relating to ſeveral ſingular pheno- 
mena exhibited by water at the inſtant of its 
congelat ion, t that ſeveral — nere 8 
ways developed at that inſtant. 


- 


Gaſeous ſubſtances are 50 8 in the 


Weitem ſtare merely by the heat which is com. 
EL LEY | bined 


Pnperlier 5 El. £ $ 3 e 


bined with them;and when do theſeſubſtances, 
thus di ſſolved i In calorie, Another body i 18 pre. 22 


ſented; to whichthey have a very ſtrong affinity, 


they abandon their heat to unite with this laſt 
ſubſtance; and the caloric; thus expelled or diſ- 
engaged, appears under the form of free or ther- 
mometrical hear. This diſengagement of heat, 


by the concretion or fixation of gaſeous ſub- 


ſtances, was obſerved by the celebrated Scheele, 
as may be ſeen in the valuable experiments 
which form the baſis of his Treatiſe on Air and 


Fire. Since the time of this great man, rigo- 


rous calculations have been made of the quan- 
tity of latent heat exiſting in each of theſe gaſes: 
uwe are indebted to Meſſrs. Black Crawford. ö 
Wilcke; De la Place, Lavoiſier, &c; for many | 


e feſeurches on thin n 


= e 25 ARE ICLE II. 
; Concerning Light. 


3 


th appears that Light is an to our 
eyes by a peculiar fluid which oceupies the i in- 


terval between us and viſible bodies. 


Does this fluid arri ve directly from the Sun 
by? ſucceſſive emiſſions or qradiations > or is it 
1 G 2 8 a pecu- 


5. © os 


e rpc, of b. 5 


| „Nenn: is diſtributed 8 ſpare, and 
| put in action by the Sun's rotary motion, or by 
= any other cauſe? I ſhall nat enter into any dif- 
| = Be” guſſion upon this ſubject, but ſhall een my- : 
: ſelf to point out the pher 
A. The motion of light is fo 18 4] 8 it 
e through an e e leagnes 
in n ſccond. 
B. The elaſticity of 1 rays 6l flight aback, 
that the n of cleans is mod to Ae 


> The Auid of light i 1S band" oa 3. bor ic a 
1 light be received through a hole in a win- 
dow - ſhutter, and the blade of a knife be pre- 

__ ſented to it, the ray is diverted from a right line, 
and is inflected towards the hody. This cir- 
cumſtance ſhews that it obeys the law of at- 
traction, and ſufficiently authoriſes us to clafs 
it among other bodies of this nature. | 
D. The great Newton, ſucceeded i in decom- 
e the ſolar light into ſeven primitive rays, 
which preſent themfelves4n the following order: 
red, orange, yellow, green, blue, indigo, violet. 
© Dyes preſent us with only three colours, which 
are red, bluc, and, yellow; the combinations 
and proportions of theſe three principles form 
all the. fucleoScotmurariche which the arts are 


„ 5 fa 


| Properties f Light. 3 

among the ſolar rays there are three primitive | 
colours. See Les Recherches de'MU;Maray:. 8 
All natural bodies may de conſidered as 1 
priſms which decompoſe or rather divide the - 
light. Some reflect the rays without producing 1 
any change, and theſe are white; others abſorb 4 
chem all, and cauſe abſolute blackneſs: the BH 
greater or lefs affinity" of the ſeveral” rays with ' _ 
various bodies, and perhaps likewiſe the diſpe. 5 

fition of the pores, is no doubt the cauſe that, 

when a pencil falls upon a body, ſome rays en- 
ter into combination, while others are reflect. 

ed; and it is this which affords the diverſity of 
colours, and the prodigious variety of ſhades . 
under which bodies appear to our eyes. | i 
We dan no longer confine ourſelves to con- | 2 
fider light as a merely phyſical ſubſtance; the 3 
chemiſt perceives its influence in moſt of his 
operations,” and finds it neceſſary to attend to 
its action, which modifies his reſults ; and its 15 
effects are no leſs evident in the various phe- | | : 
nomena of nature, than in the Ms "_ : 
| formeq in our laboratories. | . | | B 
We ſer that vegetation” cannot Ale place | = 
without light. Plants deprived of this fluid 

become pale; and when in hot-houſes the light 
| comes to them from ane part only, the vege 

tables incline towards the aperture, as if to A 
; ſhew the _ecelary: of this beneficial fluid. 1 
. Without = 


86 | Progetties nd. Efetts of Light. 


wm” Without the influence of light, wegetables 
would exkhübit but one lifeleſs colour; they are 
are of their beautiful ſhades by the inter- 


. -,ception of this luminous fluid. On: theſe: pr in- 


24 * endiye, and: oder PTR are 
; dieafhentk tt; eee e! die 
— are eh indebteds to the light 
i colour, but likewiſe: for their ſmell; _ 
taſte, combuſtibility; maturity, and the reſinous 
principle, which equally depend upon this fluid. 
Hence it is, no doubt, that aromatic ſubſtances, 
reſins, and volatile. oils, are the inheritance of 
ſouthern climates, where the lighices 1s moe qu, 
cConſtant, and iatenſenn the +1 | 
We ſee, likewiſe, that the ute of light 
is evident in other beings: for, as Mr. Dorthes 
has obſerved, worms and grubs, which live in 
the earth or in wood, are of a whitiſn colour: 
The birds and flying inſets of the night are 
likewiſe diſtinguiſhable from thoſe of the day 
1 tne want of brilliancy of colour; and the 
difference is equally marked ee cthoſe of . 
the north and of the ſouth. W FESY 
M very aſtoniſnhing ene light Ht: 
vegetable kingdom is, that when vegetables 
are expoſed to open day light, or to the ſun's 
rays, they emit vital air. We ſhall again attend 
to all theſe phenomena when ace en 
of the Py of vegetables. 5 


The 


| i 


The fine experiments of Scheele and Ber- 
thollet have ſhewn that the abfenee or preſence 
of light has un aſtoniſhing effect upon the re- 
ſult of chemical experiments Light diſen- 
gages vital air from ſeveral fluids, ſuch as the 

nitric wi the oxigenated marine acid, 8c; 
It reduces oxides or calces of gold, ſilver, 
ce. 1 — the nature of oxigenated mu- 
iates af cording to the obſervations of Mr. 
23 et. Light likewiſe determines, the phe- 
nomena af vegetation Exhibited by ſaline ſo- 
lutions. as I have ſnewn. From all which cir- 
cumſtances it is evident that we ought to at- 
tend to the effect of this a in e all 


* 
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: er n lifes aj deere ann Garfacy EO of:the 
carth, and in places expoſed to light: ve might 5 
affirm that the flame of Prometheus's turch 
was the expreſſion of a philoſophical truth 
which did not eſcape the ancients. Without 
light, nature was lifcleſs, inanimate; and dead: 
a benevolent. God, by producing light, has 
ſpread organization, ſenſation, and thought 
over the ſurface of the earth. Elementary 
Treatiſe of Chemiſtry by Mr. Lavoifier 2 * 

We ought not to confound dhe folar light 
e ä of our 
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theſe has, 2s Jam convinced, very evident ef- 


fects.in certain. phenomena; but n 


axe flow, and A comparab 
of the ſolar, light. £206 omit ooo 


Although hea e accompanies light, the 
phenomena we have mentioned cannot be at- 
tributed to mere heat. Heat may indeed mo- 
dify, them where it exiſts, but —_ red 
it cannot een Knolitogramz9: 
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pretended to have determined its conſtitaent | 


principles. This proceeding would appea 


be retrograde, if it were not evident that the 
correction of nn is a real advancement 
in ſcience. b at eine 

- The ancients who. ai deeds: to de- 
hats every combuſtible and inflammable ſub- 


ſtance. Accordingly we find, in all their writ. 


ings, the expreſſions. of ſulphur of metals, ſul- 
phur of animals, ſulphur of vegetables, &c. 
Stahl aſſigneth a determinate value to the de- 


nomination of — and ſince the time of 
$457 this 


Origin e Sulpbur. 89 
this celebrated chemiſt we have confitied the 
name to denote a body of an oran e:yellow 
colour, dry; brittle, capable of burning with a 
blue flame, and exhaliny a penetrating odour 
during combuſtion :” when rubbed, it becomes 
electric; and by a Tight: preſſure in the hand 1 15 
racks, and /becomes reduced to powder. 
It appears that ſulphur is formed by he de- 
compoſition of vegetables and animals. It has 
been found on the walls of neceſſary-houſes; 
and when the ditch of the Port St. Antoine, at 
Paris, was cleared, a conſiderable quantity was 
collected, which was mixed with the decayed 
remains of vegetable and animal ſubſtances, that 
. ber ancient ditches, and there * 
N. i kak likewiſe i has: ſul- 

ee naturally in certain plants, ſuch as 
nen ware. & c. His proceſſes for 
extracting it conſiſt in— 1. The waſhed root 
muſt be e by raſping into a fine pulp; 
this muſt be waſhed in cold water, and paſſed 
through a ſieve or cloth of an open texture; 
the fluid paſſes in a turbid: ſtate, and depoſits a 
pPrecipitate, which when dried proves the exiſt- 
ence of ſulphur. 2. The pulp may be boiled, 
and the ſeum afforded by the ebullition aſter- 
; wards dried: chis ſeum contains ſulphur. Se- 
N veral 


on Proven for extratting 


veral ſpecies of rumex; ane ene e 
name of Patience, do not contain ſulphur. L 
have obtained it from the rumex patientia L. 
which grows on the mountains Cevennes, and 
is the ſame which is uſed at Paris. M. Le 
Veillard obtained ſulphur by ſu ffering vegetable 
ſubſtances to putrefy in well- water. Sulphur is 
abundantly contained in coal mines; it is faund 
in combination with certain metals; it appears 
almoſt always where vegetable decompoſition 
takes place; it forms the greater part of thoſe 
pyritous and bituminous ſchiſti which occupy 
the focus of volcanos 1 it is ſublimed ãn thoſe 
places where the pyrites are decompoſed; it is 
thrown out by ſubterraneous fires; and is found 
in greater or leſs quantities in volcanic diſtricts. 
Much has been ſaid concerning ſhowers of ſul- 
phur; but it is at preſent well known that this 
error has chiefly ariſen from the powder of the 
ſtamina of the pine, which is carried to great 
diſtances. Henckel ſaw the ſurface of a marſh 
entirely covered with this powder... 
The known proceſſes for extracting ſulphur 
in the large way, and applying it to the pur- 
poſes of commerce, conſiſt in diſengaging it 
from the pyrites or ſulphures of copper, or of 
iron, by methods poſſeſſing various degrees of 
ſimplieity and economy. On this ſuhject, the 
TJ. ͤ OOF | Poyritology 


Sulphur in the large Way, 91 


Pyritology of Henckel, Macquer's Chemical 
Dictionary, and the ee n of 
Mr. Jars, may be conſulted. OR 
34 Bt: Saxony and Bohemia the ores of Julptiur 
are diſtilled in earthen tubes diſpoſed in a gal- 
lery. The ſulphur which'is diſengaged by the 
heat paſſes into receivers placed without, and 
in which! care is taken to Ned a ſufficient 
1 ;of-water, 
At Rammelſberg, at St. Bel, Kc. ak = 
of pyrites are made, which are decompoſed by a 
| angels at firſt applied to the maſs from a 
ſtratum of combuſtible matter upon which it is 
placed. The heat is afterwards kept up by the 
action of the pyrites amongſt each other. The 
ſulphur which exhales cannot eſcape laterally, 
becauſe care is taken to cover the ſides with 


carth. It therefore riſes to the ſummit of the 


truncated. Pyramid, where it is collected into 
ſmall cavities made for that purpoſe. The heat 
of this part is ſufficient to keep the ſulphur in 
a a fluid fate; and ir is taken out from time to 
time with ladles. 15 | 

Almoſt all the ſulphur uſed in Frakes comes 
from che Solfatara. This volcanic country every 
where exhibits marks of the agency of ſubter- 
raneous fire. The enormous maſſes of pyrites 
which are decompoſed in the bowels of the 
| Gels prdtuce heat, which ſublimes part of the 
ſulphur 


92 Proceſſes. for extractiug Sulphur. 


Tulphur through apertures which the fire, and 
the effort of the vapouts, have opened in all 
parts. The earths and ſtones which contain 
ſulphur are diſtilled; and it i the reſult of this - 
diſtillation. which is called. Crude Sulphur. . 
Ihe crude ſulphur is tranſported into France 
by the way of Marſeilles, where it receives the 
neceſſary preparations to render it. ſuitable to 
various purpoſes. I. It is reduced inta ſticks 
or rolls, by fuſing it, and pouring it into 

moulds: or, 2. It-:is formed into flowers of 
brimſtone by ſubliming it with a gentle hear, 
and collecting this ſulphureous vapour in a 


very cloſe chamber of conſiderable extent, 


This very pure and finely divided ſulphur is 
diſtinguiſhed by the name of Flowers of 835 
ſtone, or Sublimed Sulphur. On 

_  - Sulphur enters into fuſion by a moderate 
heat; and if the moment be ſeized i in which 
the ſurface congeals, and the liquid ſulphur 


5 contained beneath that ſurface be then poured 


out, the internal cavity will exhibit long nee- 
dle-formed cryſtals of an octahedral figure. 
This proceſs, contrived by the famous Rouelle, 
has been applied to the cryſtallization of almoſt 
all the metals. Sulphur is found naturally cryſ- 
tallized in Italy, at Conilla near Cadiz, &c. 
Its uſual form is octahedral; but I have ſeen 
: os of ſulphur in perfect rhomboids. 
Stahl 


* 
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Stahl thought chat hehad proved, by analyſis 
abd ſynthefis, thatſulphur is formed bythe com- 
geg of his phlogiſton with the ſulphutic 
The happy ſeries of progfs which he has 
n behind him for the eſtabliſhment of this 
opinion, has appeared ſo complete, that ſince 
the time of this great man, his doctrine has con- 
ſtantliy been admitted as founded on abſolute 
proof. This example was even urged as an in- 
ftance to fthew how high a degree of evidence 
the chemical analy ſis was capable of affording. 
But our diſcoveries reſpecting! gaſebus ſb. 
ſtances have ſhewn us, that the ancients were 
0 neceſfarih led into error for want of that know. 
ledge. The immenſe reſearches. of the moderns 
into the compoſition of acids, have ſhewn that 
theſe ſubſtances are decompoſed in a variety of 
3 operations; and this revolution in the ſtare of 
our knowledze muſt have produced a fimitar 
a change 1 in our methods of explaining the phe- 
b nomena. An examination of the principab ex- 
periments of Stahl, upon which his doctrine 
eſſentially depends, will ſufficiently ſhew. e 
We of what we have aſſertd. 
Ikone third part of charcoal, and ewothirdsof 
fulphare of pot-aſh, or vitriolated tarrar, be 
mixed and fuſed in a crucible; the ptoduck is Veg 
| ver of ſulphur) WN of pot-aſh. If this Ul 
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phure be diſſolved in water; and the alkali be 


mable principle of the charcoal with the ſul- 
phuric acid. The experiment was true, but 


the conſequence is abſurd; becauſe it would 5 
follow that the ſulphuric acid which Was added; p 
muſt have poſſeſſed the property of 4iſplacing : 
ſulphuric acid united to the alkali s. 


II Stahl had more ſtrictly analyſed tertfilt 


0 of this operation, he would have 
been convinced that it does not k . * 
„ conf SW4L Hot 


engaged by adding a fc w dtops of fulphuric acid, 
a precipitate is aſlorded, which conſiſts of true 
fulphurs * whenee,” ſays Stabl; . the ſulphur 

is a combination of phlogiſton, or the-inflam-! 


ö 
1 


If he had been poſſeſſed of ey gore war ope= * 


rating in cloſed veſſels, and of collecting the 
gaſeous ſubſtances which are diſengaged," he 
would have obtained a large quantity of carbo- 


nic acid; which ariſes from the combination of 
the oxi gene of the ſulphuric acid with charc oal: 


* Without pretending, on the preſent e to bib 


either for or againſt phlogiſton, I ſhall obſerve that this ; argu-. 


mentis one among the many paralogiſms urged on both fi 


in this controverſy. If there be any difficulty in conceibing 
how depblogiſticated ſulphur, or pure vitriolie acid, may diſ- ? 
place phlogiſticated yitriolic acid, or ſulphur, the ſame, will 


apply to the oppoſite theory, which aſſerts that acrated fol- 


phyr, or vitriolic acid, diſplaces de-acrated vitriolic acid, or 


por folphur, 4 ae 


IT 


Pure Charcdal or Curlone 9 


If he had expoſed his liver of ſul phur to th 
air in cloſed veſſels, he would have ſeen that the 
vital air is abſorbed, that the ſulphure is de- 
compoſed, and that the ſulphate of pot-aſh, or 
vitriolated tartar is formed; which proves the 
recompoſition of the ſulphuric acic 
If charcoal be moiſtened with ſulphate acid 
or oil of vitriol, and then expoſed to diſtilla- 
tion, the products are carbonic acid or fixed 


e nenen ee 
vitriolic acid 1 


754 I A 


The experiments of Stahl. "exhibit the moſt 
perfect demonſtration of the decompoſition of 
the ſulphuric acid into ſulphur and oxigene: 
and; it is not . neceſſary, in the explanation of 
them, either to ſuppoſe the exiſtence” of an 
nee being, or to . N that at fulphurk 16 
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— Concerning Carbone... gots 


2 


50 IRE charcoal is called G 3a 0 
new . Nomenclature; This ſubſtance is 
clades among firmple bodies, becauſe lo ex- 


periment has hitherto neun the poſſibility « of OF 
decompoſing 1 


Carkone 7 
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96 Burk e by Carbone 


Carbone exiſts ready formed in vegetables. 


* may be cleared of all the volatile and olly 


principles by diſtillation; and, by wee 
waſbing in pure water, it may be deprived 
all the ſalts which are mirod ane ; 
with Wo: + NIL 

When it is ae to e ebene 2 in a 
ſtate of great purity, it muſt be dried by ſtrong 


ignition in a cloſed veſſel: this precaution. is 
neceſſary; for the laſt portions of water adhere 


with ſuch avidity, that they are decompoſed, 


and afford hydrogenous x gas and carbonie acid. 


Carbone exiſts likewiſe in the animal king- 
dom: it may be extracted by a proceſt ſimilar 
to that which we have deſcribed; but its quan- 


tity is fmall. It appears in the form of a light 
ſpongy maſs, difficultly conſumed in the air, 
and mixed with a great quantity of Phoſphates, : 
and even of ſodar. 


Carbone is likewife found in plumbago, of | 


which it is one of the principles. 


We ſhall treat more fully of this ſubſtance. 
in the analyſis of vegetables. But theſe con- 
ciſe ideas are ſufficient to enable us to proceed | 
in our account of its combinations, which is 

indeed rhe only object of the 2 ra 


enurheration of 1 its properties, 5 
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Gaſeous Subſtances. * 


SECTION. v. _ 


: Cs Gaſes, or the Sobotioti of cer- 
tain Principles in Caloric, at the Tem- 
r of —— eee 

WA LORI 0 in its „ with = 
dies, volatilizes ſome of them, and reduces 

W to the acriform ſtate. The permanence 

in this ſtate in the temperature of the atmo- _ 

ſphere conſtitutes the gaſes; ſo that, to reduce 

a ſubſtance to the ſtate of gas, on in diſ- 

folving it in caloric. 155 : 
Caloric combines with various 5 with 

greater or leſs facility; and we are acquainted 
with ſeveral that, at the temperature of the at- 
moſphere, are conſtantly in the ſtate of gas: 

there are others which paſs to this ſtate at ſome 
degrees higher, and theſe are called Volatile or 

Evaporable ſubſtances. They differ from fixed. 

ſubſtances, becauſe theſe laſt are not volatilized 

but by the application and NE of a 

9 doſe ob: calorie. | 
It appears that all bodies do-r not qe = ce 

ately; require the ſame quantity of calorie to 

aſſume the gaſeous ſtate and we ſhall ſee that 
Vol. I. 3 this 
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this proportion may be deduced from the fixa- 
tion and concretion of theſe gaſeous ſubſtances. 
To reduce any ſubſtahceè te the ſtate of gas, 


the application of . may be made 1 in va- 


ren. 


rious e,, 2B MATS 
"The moſt amps wethen — in 5 ting 
the body in cntact witk another body which 
is heated. In this ſituation, the heat on one 
hand:diminiches che affinity of aggregation 871 
competition, by ſeparating the conſtituent prin- 
ciples to a greater diſtahoe from each other; 
on the other hand, the heat unites to the Prin- 
ciples with: which. it has the ſtrongeſt 
andbvolatilizes: them. .1 Phils ptoceſs is ccord- 
ing to the method of ſimpleiafMaities þ for ĩt in 
fact:confifts'iof: the exhibition of a third a 
which, preſented tai a ;corpound: of fev 
principles, combines: with one bf mw and 
carries it uff afl ni inen 18, CL HOTT 


The methoddof double affinity may likewiſe 


be uſed to donlert any ftbftance idizo/ithe-gaſ- 
-cous: form; and this is whathdppens hen we 
cauſe an bod tomth upon another to produce 
00:40 inbicibacdifengapement : of 


ſome. hy principles takes glace. If I pour, 
for example, the ſulphuric ac id upon the oxide 
of manganeſe, the acid combines with the me- 
tal, WRile its caloric ſeiaes —— and 
Ae: AL - riſes 


by Hat ine Get 99 


riſes wich it. This principle takes plate not 


lions wherein,” an operation being performed 


without the application of heat, there is a 67 


A 4 . 1 * 
#332 _—_ 


dquction of vapour or gas. 
The varibus ftates under which b bodies pre- 
ſent themſelves to our eyes, depend almoſt 
entirely upon the different degrees of combina- 


tion off caloric with thoſe ſame bodies. Fluids 
do not differ from ſolids, but becauſe they con- 
ſtantly poſſeſs; at the temperature of the armo- 


ſphere; the doſe of caloric which is requiſite to 


maihiain them in that ſtate; they congeal and 


Paſs to the eonerete ſtate wirh greater or leſs 
facility, according as the requiſite quantity of 
calorſe is more or leſs confiderable. 
All ſolid bodies are capable of paſſing to the 
gaſdous ſtate; and the only difference which 
exiſts' between them in chis reſpect is, that a 
doſe of caloric is fequired for this purpoſe, 
which is 'governed—-1; By the affinity of ag 
gregation, which connects their principles, re- 
tains 1 0 and oppoſes itſelf to a neẽ combi- 
nation. 2. By the weight of the conſtituent 
parts, ain renders their volatilization more 
or leſs difficult. 3. By the agreement and at- 
raction between the caloric and ow COIs bo- 


a, which is more or leſs ſtrong. 1 
H 2 All 
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e The, Methods of making 


All bodies, whether: ſolid or liquid, when 


| Wo come to be volatilized by heat, appear. in 
two ſtates that of vapour, or that of gas. 


In the firſt caſe, theſe ſubſtances loſe, in 5 


mort time, the caloric which raiſed them; and 
again appear in their original form the moment 
the calorie finds colder bodies to combine with ; 
but it is rare that bodies thus divided reſume 
their original, eqnſiſtence. : I _ 9 11 19 
that of vapour. 


In the ſecond 5 5 combiuation of ca- 
loric with the volatilized ſubſtance is ſuch, 
that the ordinary temperature of the atmoſphere 


is inſufficient. to overcome this union. na 
tare conſtitutes the gaſes. 


2 


When the combination of caloric 10 any 
ſubſtance is ſuch that a gas is produced, theſe 
inviſible ſubſtances may be managed at. plea- 
ſure, by the aſſiſtance of apparatus. appropriated 
within our time to theſe uſes. Theſe appara- 


tus are known by the name of Pneumato-che- 
mic, Hydro- pneumatic apparatus, &c. 


The pneumato- chemical apparatus, in ge- 


ak conſiſts of a wooden veſſel, uſually of, a 
ſquare. form, and lined with lead or tin: two 
or three inches beneath the upper edge there 
is formed a groove, in Which a wooden plank 
| flides, IE a hole 1 in the middle, and anotch 


1 | | in 
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in one of its ſides; rhe hole is made in the 
centre of an excavation made 1 in me ſhelf, of 
the figure of a funnel. a 07 $9.1 

This veſſel is filled with water or mercury, 
according to the nature of the gaſes operated 
upon. There are ſome which eaſily combine 
with water, and therefore require to be receiv- 
ed over mercury. 5 | 

The gaſes _ be extracted i in various man- 
nem, = 8 

When . are 4 by fire, a recurv- 


ed tube is adapted to the neck of the retort, 


one extremity of which is Plunged i in the water 
or the mercury of the pneumato-chemical 


veſſel, and opens beneath the aperture in the 
ſhelf, which is in the form of a funnel, The 


junction of the tube with the neck of the re. 
tort is ſecured with the uſual lute; a veſſel fill. 
ed withthe liquid of the ciſtern is inverted upon 
the ſhelf over the aperture. When the gas is 
diſengaged from the materials in the retort, it 
appears in the form of bubbles, which riſe, 'and 
gain the ſuperior part of the inverted veſſel. 


When all the water is diſplaced, and the bottle 


is full of gas, it is withdrawn, by adapting a 
Blaſs plate to its orifice to prevent its diſſipa- 
tion: it 1 then be poured from one veſſel to 

455 | another, 
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other, and ſubjec ed te LO * 
ments to aſtertain its nature. n TY en 
When the gaſes are GA by means of 
acids, the mixture which is deſigned to afford 
them is put into a bottle with a fecurved tube 


fitted to its neck; and this tube is plunged in 
the ciſtern in ſuch a manner, that the bubbles 
of gas may paſs, as in the former experiment, 
through the aperture of the funnel in the ſhelf. 


The proceſſes at preſent uſed to extract the 
gaſes, and to analyſe them, are ſimple and com- 
modious: and theſe proceſſes have fingularly 


contributed to our acquiſition of the know | 
ledge of theſe iaeriform:! ſubſtances, whoſe diſ- 
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5 gp Gab, or — 19 Air. | 


TNFLAMMABLE Air is one of the 
"eonftituent'parts-of Water; a eircumſtance 


Which has entitted it to the denominatio of 

FHydrogenous Gas. Its property of burning 

With vital air has cauſed it to be 1 45 
by the 1 name of i! 


ummable Ar. 
| Hydro- 


brate Halcnotan; red 
air Which took fire. 
HFHydrogenous gas dan be. extracted 

e in which it is a conſtituent part 3 
pureſt is that a fforded by the decompoſition of 
water, and it is this fluid which uſually affords 


it in our laboratories. For this purpoſe the ſul- 


phuric. acid is poured upon iron, or zinc; the 
water which ſerves as a vehicle for the acid, is 
decompoſed on the metal its oxigene combines 
with it, while the hydrogenous gas eſcapes. 
This explanation, however contrary to the an- 
cient notion, is not the leſs a demonſtrated 
truth; in fact, the metal exiſts in che ſtate of 


an oxide in its. ſalut icin: by the ſulphutit atid, 


as may be/provetk hy precipirating ir wichquure 
vegetable alkali : on the other hand the acid 

itſelf1is not at.albdecorhpoſedgaſatbar the ox 
igenous gas cannot have been affarded to the 
iron but by-therwater; > atrepdomuibe dacam- 


poſed likewiſe ſtill mort dir ett lhby chown 
it upon iron ſtronglyſheated j and hy drogehous 


gas may be obtained by cauſtug mater ito pats 
through a tube of iron ignited 103whitenefs)\ 
The hydrogenous gas: may be extradted by 

oF | the 
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produce. this gaſcous ſubſtance... tei d 87. 
Fhe properties of this gas are as ee _ 
„ 
ſtinking odour. Mr. Kirwan has obſerved, 
ſcarcely any ſmell. It contains half its weight 
of water, and loſes its ſmell the moment it is 
deprived of this additional ſubſtance. 
Kirwan has likewiſe obſerved, that 3 vo- 
lume of hydrogenous gas is one, eighth larger 
when received over water than ies eee 
over mercury. 
Theſe obferva pen to e the 
offenſive ſmcll of this gas ariſes only Tom: 8 
water it holds in ſolution. lein 


B. Hydrogenous gas is not proper for -reſpi- 


5 G The abb Fontana aſſures us that he 


could not take more than three inſpirations of 
this air: the count Morroza has proved that 


animals periſn in it in a quarter of a minute. 


the other hand, ſeveral northern chemiſts 
have eee in conſequence of experiments 

made on themſelves, that hydrogenous gas 
e be reſpired without danger; and it is ſome 
years fince the unfortunate- Pilatre du Rozier 
filled his lungs with it at Paris, and ſet it on 


fire during the —— which forms ver 
curious jet of flame. It was remarked to him, 
that the abbe Fontana had objected againſt 
the accuracy of the Swediſh/chemiſts, This in- 
trepid philoſopher anſwered the objeRtion, by 
mixing (one-ninth- oſ armaſpherical air with 
very pure hydrogenous gas. He reſpired thi 
mixture, as uſual; but when he attempted: to 
ſet it on fire, the conſequence was an exploſion 
ſo dreadful, that he e all his e were 
blown out. Fa | E 
This oppoſition of opinions 8 n 5 
tion of experiments, reſpecting a phenomenon 
which ſeems capable of unanſwerable deciſion 
by one ſingle experiment, induced me to have 
recourſe to trial, to fix . own ideas on n 
. 
Birds, Geeta a in a nelly. 
dragenous gas, died, without producing the 
ſmalleſt perceptible change in hs gas itſelf; 
Frogs placed in forty inches of hydrogenous 
gas died in the. ſpace of three hours and a 
half: while others lived fifty. ive hours in oxi- 
genous gas and atmoſpheric air; and when 1 
took them out ſtill living, che air was neither 
vitiated nor diminiſned. Numerous experi- 
ments which I have made upon theſe animals, 


8 * me to W have the fa. 
culty 
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Het anos aue not reduce 
by remaining in hydrogenous gas, as was affirm. 


noble, more intotoſting, more intimately 


* — ee e fuſ- 
a e eee hs 


Part of the 4: 0g 

Vil tan 003 Dunn oth ft bi. | 
hate eee eee bee as 
d into a putrid maſs * 


ed ſome tire ago. The fact which may have 


b impoſed on chemiſts who related this circum- 


ſtance, is, that frogs are often enveloped in a 


mucus or ſanies, which appears to cover them; 
but they exhibit the famie e in all, 


the gaſes. inde b 2 „„ 

- *Aﬀcet having tried the mn gas MY 
nimale, I determined to reſpire it myſelf z and 

I found that the ſame volume of this air might 


be ſeveral times reſpired without danger. But 
I obſerved that this gas was not changed by theſe 
operations z; Whence I concluded that it is not 


reſpirable for Af it were it would ſuffer a 


eee in che-lungs, the object of reſpiration 


ing con ſined to the reception and emiſſion 
of a 1 is afunction much more 


1 
OF 


nected with the ammal t ο my: and we ought 
to conſider the dungs as an organ which is 
6 bee by the air, digeſts that which is pre. 
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noxidus ny ier te e ner 
can be reſpired ſeveral ſueceſſive times without 
danger to the individual and without any altera- 


tion or change in itſelf, we may conelude in- 


deed' that inflammable air is not a poiſon, bur 
that it cannot be conſidered as an air eſſentially 


proper to refpiration,” It is with hydrogenous 


gas in the lungs, as with thoſe balls of moſs and 
reſin which certain animals ſwallow during the 
rigorous ſeaſon of the winter, Theſe balls are 
not digeſted,” ſince the animals void them at 
the returũ of ſpring: but they delude hunger; 
and the membranes of the ſtomach are exer- 
eiſed upon them without danger, in the ſame 
manner as the lungs exert themſelves en the 
. N e eee gas preſented to them. 

C. Hydrogenous gas is not combuſtible done; 
it does not burn but by the concurrence. of 
oxigene. If a veſſel filled with this gas be 
reverſed, and a lighted taper be preſented to 


it, the hydrogenous gas is found to burn at the 


ſurface of the veſſel; but the candle is extin- 

guiſhed the moment it is plunged lower. The 
moſt inflammable bodies, ſuch as phoſphorus; do 
. in an atmoſphere of hydrogenous gas. 
e gas 181 . than common 
air. 
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108 a Hydrogenous Gas; 


air. 8 cubic foot of atmoſpheric air weighs 
ſively: hundred and twenty grains; a cubic 
foot of hydrogenous gas weighs ſeventy-twa 
grains. The barometer being at 29/ 9, and 
the thermometer 60 Fahrenheit, Mr. Kirwan 
found the weight of this air to that of common 
air as eighty-four to one thouſand ; conſe- - 
aue it was about twelve times as light. 5 
Its ſpecific gravity varies very much, be- 
| cot it is difficult zo obtain it conſtantly of 
the ſame degree of purity, That which is ex- 
tracted from vegetables contains the carbonic > 
acid and oil, which increaſes its weight. . 
This levity of hydrogenous gas has cauſed 
certain philoſophers to preſume that it ought to 
arrive at and occupy the ſuperior part of our at- 
moſphere; and upon this ſuppoſition the moſt 
brilliant conjectures have been made reſpecting 
the influence which a ſtratum of this gas, predo. 
| minating over the reſt of the atmoſphere, ought | 
| to produce in meteorology. They were not 
| aware that this continual loſs. of matter is not 
agreeable to the wiſe ceconomy of nature. They 
did not obſerve that this gas, during its aſcent 
I in the air, combines with other bodies, more 
f eſpecially the oxigene, and that water and other 
. product are the reſult; the knowledge of which 


- 7 
a ® \ = \ Fn" a = = \ A - by 
5 L1 
7 
—ͤ—ä———ä— 7—3—Cÿ— — —ꝛ— — — —ͤ— x —-— AU VA —— *. 


- — —————— —— ͤ Yuvu— net 


— 


r 


- —— —— Oy Aero <A 
. 4 


* 


2 Tnflammable Air. | 209 


muſt: neceſſarily lead us to that of moſt. me- 


tei "IK 
The theory of. ballen, or AStollatie ma- 


chin | 18 founded on this levity: of the hy- | 


drogenous gas. | „ COT 


In order that a bailion may nie in the atmo- 


1 it is ſufficient that the weight of the 
balloon itſelf; and the air it encloſes, ſhould be 
leſs conſiderable than that of an equal bulk of 
_ atmoſpheric air; and it muſt riſe till its weight 
is in equilibrio. with an equal volume of the 
erg aw: air. 3 1 

The theory of the Mongo! bars is every „ter- 
ent from this. In this caſe a given volume of 


atmoſpheric air is rarefied by heat, and kept 


ſeparated from the common maſs by a hollow 
veſſel of cloth. This rarefied ſpace may there- 


fore be confidered for a moment as conſiſting 


of a maſs of air of greater levity, which muſt 
neceſſarily make an effort to riſe in the atmo- 
ſphere, and carry its covering along with it. 

E. Hydrogenous gas exhibits various cha- 
raters according to its degree of purity, and 
the nature of the ſubſtances which are aped 
with it. | 

It ſeldom happens that chis gas is pure. That 
which is afforded by vegetables contains oil, 
and the catbonic acid. The inflammable air 
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tity of carbonic acid; and that which is afforded 
by che dbcotupoſition of pyrites N 8 


holds ſulphur in ſolution : 1 


The colour of hydrogene, when hacks AG 
varies according to its mixtures. One-third of 
the air of the lungs, mixed with the. inflaramiac 
ble air of pit. cdal, affords à flame of a blue Co 
bur; inflammable air, mixed with nitrous air, 
affards a green colour; the wapour of ether af. 
fordsla white flaine, © The various mixtures o 
theſe gaſes, and the degree of compreſſion t 
whieh they are ſubjected,” whewexprefſed out 
of amuaperture in order to burn them, have,zin 
che hands of certain operators, afforded very 
agreable iHuminations, well deſerving thœat. 
tention of learned and curious obſer vers. 
F. Hydrogenous gas poſſeſſes the property 


of diſſolving ſulphur. Inghis caſe it comracts G 


aftinking ſmell, and forms hepatic gas. 


Mr. Gengembre:. put ſulphur into i wer 0 E 
veſſels filled with hydrogenous gas; and diſ- 


fol ved it by means of the burning-glaſs. The 

kydrogenous gas, by this treatment, obtained = 

all the characteriſtic properties of hepatic gas 
he formation of this ga&/is'almoſtalways 


an effect of the decompoſition of water. In fact; 
the alkaline ſulphures, or livers of ſulphur, do 
1 . not 


F 


Hepatic Gas. 2111 
2EAD! 4e ſmell v ende are | 
dry; but the moment they are moi ſtened, an 
abominable ſmell is perceived} and the ſul- 
phate of pot-aſh; or vitriolated tartar, begins to 
be formed. Theſe phenomena prove that the 
water is decompoſed; that one of its principles 
unites to the fulphur, and volatilizes it; while 
the other combines with the alkali, and | forms 
4 more fixed product- N 
Sulphurated hydrogenous gas 1 beben 
ed by diſſolving the 'fulphures/ or hepars by 
acids. Thoſe acids in Which che dxigette l moſt 
; adherent diſengage the greateſt quantity. _ 
muriatie acid Produees twice as muas 
ſulphuric: That wHIch is prodt ed this — 
burns with a blue flame; but that which is diſ- 
engaged by the muriatic acid, burns wirh a 
yellowiſh white flange. 
Seheele has taught us the « wait of -obtain- 
ing this gas in great abundance, by decompo- 
ſing artificial pyrires, formed by chree parts of 
iron and one of beiden to ry een of vi- 
trio is added. nnn ; 
The natural Mcowiph en of pris * the 
bowels of the earth produces this gas; which 
eſcapes with certain waters, and communicates 
PRO ve to o them. ets of ot tt ies 
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are 25 . ; 
| 4155 They As 5 white 3 8 
2. They are improper for reſpiration. 
os They impart a e colour to ſyrup of 
F 5 
9 They burn with a \ ohe, blue lame, and 
3 ſulphur by this combuſtion. 
5. They mix with the oxigenous gas of the 
atmoſpheric air, and form water; at the ſame 
time that the ſulphur, before held in ſolution, 
falls down. Hence it happens that ſulphur is 
found in the channels of hepatic waters, though 
their analyſis does not ſhew the exiſtence of an 
atom of that ſubſtance held in ſolution- | 
6. They impregnate water, and are ſparing- 
** ſoluble i in that fluid; but heat or 33 


Ke them again. 1 
The air which burns at the e of c cactain 
ſprings, and forms what is known by the name 


_of burning ſprings, conſiſts of hydrogenous gas 
bolding phoſphorus in ſolution. It ſmells 
ke putrid fiſh, The Pere Lampi has diſcover- 
ed one of: theſe ſprings i in the iſles of St. Colom- 
bat. Dauphiny exhibits another ſimilar ſpring : 
at the diſtance of four. leagues from Grenoble. 
The ignes fatui which ONE: RO 57 


4 
. 


0 — 


ſuppoſe to conſiſt of the ſpirits of the dopart. 


ed, are phenomena of this nature, which we ſhall 


ſpeak of when we come to treat of phoſphorus, 
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1 the celebrated Prieſtley, on the 1ſt of 
Auguſt 1977/4. Since that memorable day, 


means have been deviſed of obtaining it = 


various ſubſtances and its properties have 
men that it is a production of the moſt in- 
55 rexoſting nature in the knowledge of chemiſtry. 
No part of the atmoſphere: exhibits vital air 


in its greateſt degree of purity. It is always 


combined, nnd, or * tered by other * 
7 „ Burthis a which is we moſt abend agent 
25 cke operations of nature, exiſts in combina- 
Tion with various ſubſtances; and. it is by their 
Yor. I. © I decom- 


nds, 2 „hieb ches ids Gage 


HIS gaſcous e e e 5 


ate obtained from a pound of this falt. 


W + and-thar pa emiſſion of the rays 


A metal expoſed to che air ee 00 


and theſe changes are produced omy by the 


combination of the pure air with the metal it- 
ſelf. Simple diſtillation of ſome of theſe me- 


tals thus changed, or oxides, is ſufficient to 


diſengage this vital air; and it is then obtained 
in a very pure ſtate, by receiving it in the hy- 


dro-pneumatic apparatus. One ounce of red 


precipitate affotds about a pint. + 3 | 

All acids have vital air for their TM than: 
are- ſome Which yield it eaſily. The diſtillation 
of nitre decompoſes the nitric acid; and about 
twelve hundred'cublc inches of oxigenous gas 


The nitric acid, when diſtilled from various 
fubſtances, is decompoſed; and is en 
Fan may be obtained ſeparately.” - h 

Meſſrs. Prieſtley, Injenhoufs, and Senachier 
diſeovered nearly at the ſame time that vege 
tables expoſed to the light of the ſun emit 


vital air. We ſhall el ſe where ſpeak of the cir- 
cCumſtances of theſe phenomena; but ſnall at 


preſent confine ourſelves. to the obſeryation, 
that the emiſſion of vital air is-proportioned to 
he vigour of the plant, and the vivacity of the 
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1 
of the. ſun is not neceſſary. to produce chis ga- J 
ous, dew ; it is ſufficient that the plant be well | .Y 
enlightened; in order that it may tranſpire pure 
air: for I have often collected it in ahundance 
froma kind of moſs ; which, covers the bottom 
of a veſſel filled with water, and ſo well deſend- 
ed that the: ſun never ſhone directly upon it. 
In order to procure the vital air which is dif 
engaged from-plants, it is ſufficient to encloſe 
them beneath a glaſs veſſel filled with water, and 
invertgd,over a tub filled with the ſame fluid. 
The, moment the plant is acted on by the ſun, 
mall bubbles of air are farmed, on its leaves, 
which detaching themſelves riſe to the e 
Part of the veſſel, and diſplace the liquid. 
This dew of vital air is a beneficial gift of 
nature: to repair inceſſantly the conſumption 
of vital air. The plant abſorbs atmoſpheri. 
cal mephitis, and emits vital air. Man, on the 
contrary, is kept alive by vital air, and emits 
much mephitis. It appears therefore that the 
animal and vegetable kingdoms labour for each 
other; and that by this admirable reciprocity © | 
of ſervices the atmoſphere is continually re- 
paired; and an equilibrium maintained between 
its conſtituent principles. oy 
The influence of ſolar light is not ally: 
to the production of vital air by its action upon 
. 2 vegetables 
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5 rt into which 1 put one or two ounces of 


2 gthis gas. 128319 li onen Wr 
xigenated muflatte — Go 


oxigene which it E 
es to the fate of ordinary mur & 1 
atme acid, Expofed'ro"the fun ma boetle w erap- 


"and, nen Hatred in a Gark place, is Evert re- 
de wie inte gas without decompoſitlon. The 
nitrie acicklikewiſe affords oxigeno 
expoſed to the fin Hers HEE Wi 
Uxts it withour detommpoſitions. OD OETOEE 2 I6s 17 


The nmriate, or- marin S lt of fver, placed 


Acker water, and expoſed to the fan, ſuffers 
ends gas to efeape fröttr i. hive 
ede ec ther” 6d prselptrse likes e Words 


bulgene in fimllar cafes; and that it betomes 


black in n very long ſpace of time. 


Pod We muy Rkewife obtain oxigenous gus by 
_ Uſſenjpaging ir from irs bafes by means of the 
Talphuric acid, The procefs to whit 
"The preference; bmaccount/df its ſimplicity, is 
che folloy 


0 T'give 


wing 1 take 2 ſtmall apothecary's 


fe, and pur thereon x ſufficient quan- 


iy of fulphoric acid to wee ee paſte. 'T 
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afterwards. r _ opening ofthe bot- 
. — hole through it, into vhich is inſert. 
ed a recurved. tube one of whoſe extremitics 
enters the bottle, -while the ther is placed un- 
der the ſhelf of the pagumato-chemigal, apparky 
tus. When the apparatus is thus diſpoſed,. 
2 a ſmall coal to the lower part of che hot- 
andoxig enimmaniatel diene. 


St, Fad 4e — It affords its oxi- 
gene with ſuch facility, that nothing more is 
neceſſary for this purpoſe than to incorporate it 
with the ſulphuric acid, This gas is not per- 
ceptibly mixed with nitrigenous gas (or phlo- 
giſticated ww 1 1 8 the firſt bubble is as ag 
as xhe laſt. 3 5 a, 1 111 2 
vx — hs bine certain 8 
according to its degree of purity. Theſe depend 
in general u pen the ſubſtances which afford it, 
That which is obtained from the mercurial 
oxides almoſt always holds a ſmall quantity of 
mercury in-ſolution:: I have been a witneſs. to 
its having produced a ſpeedy ſali vation o two 
perſons who uſed it for diforders of the lungs. 
In conſequence of theſe obſervations, I filled 
bottles withi this gas, expoſed them to an intenſe 
m_ and the fides became obſcurcd with a ſtra- 
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red 


tüm of: mercurial Side: in a ſtate of ex ren e 
diviſion. Thave- ſeveral times heated te bath, 


over which I cauſed this gas to Paſs; and I ob. 


tainẽd, at two different times, à yellow preci- 
Pitate in the bottle! in ger 1 had d received the 
gas. 7 it 55 24 654d 

The origenous gas extracted tom platte u 
not equally pure with that afforded by the me- 
tallic oxides: but from whatever ſubſtances it 
is obtained, Us ng e are ee fol- 


lowing: | 


A. It is more Sehr than the wo of "a 
atmoſphere 3 the cubic foot of atmoſpherical 
air weighing: ſeven hundred and twenty grains, 
while the cubic foot of pure air weighs ſeven 
hundred and fixty- five. According to Mr. 
Kirwan, its weight is to that of common air as 


C eleven hundred and three to one thouſand: 


One hundred and ſixteen inches of this air 
weighed 39,09 grains; one hundred and ſixteen 
inches of common air weighed 35, 38 grains at 
the temperature of ten degrees of Reaumur, and 

twenty-eight inches of preſſure. One hundred 
parts of common air weighed We h Dx, and 
one hundred parts of vital air fift. 
B. Oxigenous gas is the only gaid proper 
for combuſtion. * | This acknowledged truth 


G cauſed 


Si 


cauſed. the celebrated Sehere to r the 
nam of Air of Fires: ©2310; bag body ds 
Jo proceed with greater order i in Þ4 3 
nation of one of the moſt important properties 
of oxigenous gas, ſince it belongs excluſively 


to this fluid, we ſhall lay down the four fol- 
lowing principles, as inconteſtable reſults of 


ah the.known facts. 13 1 * 
The firſt eee eee never 
takes place without vital air. 


The ſecond. principle, In every n | 


tion there i is an abſorption of vital air. 
The third principle. There is an augmen- 
tation of weight in the products of comhuſtion 
equal to the weight of the vital air abſorbed... 
The fourth principle. —In all combuſtion 
there is a diſengagement of heat and light. 


I. The firſt of theſe propoſitions is u ſtrict 


truth. Hydrogenous gas does not. hurn alone, 


without the aſſiſtance of oxigene; and all com- 


buſtion ceaſes the moment that N gas 
f is wanting. J ͥͤ ¾. Ys 1 7 2] 
II. The ſecond e 'containg A We 


no leſs general. If certain bodies, ſuch as phaoſ- 
pborus, ſulphur, &c. be burned in yery pure 
oxigenous gas, this is abſorbed to the laſt par- 


ticle; and when the:combultion. i is effected in a 
5 bg Ve 7 2 12 l I . T £4] 1 va $44 £3 #1 _ mixture 
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mixture of ſeveral" gaſes, the oxigene alone is 
abſorbed, and the others remain unchangedGe 
In the flower combuſtions, ſuch as the run 
eidity of oils, and the oxidation of metals, 
there is ecqually an abſorption of oxigene; as 
may be ſhewn by en theſe. 'bodies'in's 
determinate maſs of ain. 
III. The third eee ee ee 
true than the preceding, requires more expla- 
nation; and for this purpoſe we ſhall diſtih- 
guiſh thoſe combuſtions whoſe refult; reſidue, 
and product are fixed; from thoſe which afford 
volatile and fugacious ſubſtances, In the firſt 
caſe the oxigenous gas quietly combines wich 
the body; and by weighing the ſame be dy che 
moment the combuſtion has completely taken 
place, it is eaſily aſcertained whether the in- 
_ ereaſe in weight be proportioned to the oxi- 
gene abſorbed, This happens in all the caſes 
wherein the metals are oxided, or oils rendered 
rancid; and in the production of certain acids, 
ſuch as the phoſphoric, the ſulphuric, &. In 
the ſecond caſe, it is more difficult to weigh 
all the reſults of the combuſtion; and eonfe- 
quently to aſcertain whether: the augmenta- 
tion in weight be proportioned: to the quan- 
tity of the air abſorbed. Nevertheleſs, if the 
eembuſtion be made in inverted veſſels; and 
TE the 
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ſtrictly equal to 3 ob the Air abſorbed... Ag, 
IV. The fourth principle is chat a d | 
cations are the moſt intereſting to be known. 
In moſt combuſtions, the oxigenous gas be-. 


comes fixed and concrete. It therefore aban- 


dons the caloric which maintained it in the 
n. A ; and this calorie being ſer at li- 
berty, produces heat, and endeavours to com- 
bine itſelf with the ſubſtances neareſt at hand. 
The diſengagement of the hear is therefore a _ 

conſtant effect in all the caſes wherein vital air 
ee irn and it follows, from this 
principle. That heat is moſt eminently. reſi- 


dent in eee gas which maintains com- 


the more oxigene is abſorbed 


in a given time, the ſtronger will be the heat. 7 


3: That the only method of producing a violent 


heat confiſts- in burning bodies in the pureſt 
air. 4. That fire and heat muſt be more intenſe- 


in proportion as the air is more condenſed. 


5 That currents of air are neceſſary to main- 


tain and expedite combuſtion. It is upon this 
principle that the theory of the effects of che 
cylinder lamps is founded: the current of air, 


which is renewed through the tube, ſupplies 


instant; and by continually ap- 
; 4 . 


3 
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| 18 quantity of oxigeno 


flame, a heat is _— ſufficiens x 40. ene 

and Heſtroy the ſm ale to wth, 
It is likewiſe on the Pao a that 1 we 
explain the great difference that exiſts between 


heat produced by a flow combuſtion, and that 


which is afforded. by rapid combuſtion. In 
the latter caſe the ſame quantity of heat and 
light is produced in a ſecond, , which might 
have been non in the other caſe in a 
much longer time. JFC 
The phenomena of chondaiions by means of 
oxigenous gas, depend likewiſe upon the fame 
laws. Profeſſor Lichtenberger, of Gottingen, 


ſoldered the blade of a knife to a watch ſpring 
by means of oxigenous gas; Meſſrs. Lavoiſier 
and Erhmann have ſubjected almoſt all the 


known bodies to the action of fire maintained 


by oxigenous gas alone; and they produced 
effects which che bara fla a0. LI | 


—_— EN = Bs {TI * 
Mr. than "ot Gains us, jos ifa an iran 
wire be bent into a ſpiral form, and any com- 


buſtible ſubſtance whatever. be fixed to one of 
its ends, and ſet on fire, the wire will itſelf be 
fuſed by plunging it into oxigenous gas. 


5 


Mir. Forſter, of Gottingen, found that the 


uche ane is ſo: beautiful and bright 
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enous gas, that one ſingle inſect was ſuf.. 
ficient to afford light to read the Annonces Sa- 
vantes of Gottingen, printed in a very ſmall 
character. Nothing more is wanting thereſore 
than to apply this air to combuſtion with facility 
and ceconomy ; and Mr. Meufnier has ſucceed- 
ed in this, by conſtrufting a ſimple and com- 
modious apparatus. On this ſubject the treatiſe 5 
of Mr. Erhmann upon fuſion may be conſulted. 
- The deſcription of the gazometer may like- 
wiſe be ſeen in the Elementary W of 2 
miſtry, by Mr. Lavoiſier.. | | 
We ſhall diſtinguiſh three ſtates in the very 
act of eee e nnen | 
m0 detonation, „ee Sf eee | 
Ignition takes place when the combuſtible. 
pode not in the aëriform ſtate, nor ſuſcep- 
tible of aſſuming that ſtate by the fimple heat 
of combuſtion. . W e when well- _ 
charcoal is burned. Kb | 
-When the combative wad is cb to 
oxigenous gas, in the form of vapour or gas, 
the reſult is flame; and the flame is more con- 
ſiderable, in proportion as the combuſtible 
body is more volatile. The flame of a candle 
is not kept up but by the volatilization of the 
wax, which is continually cliected ee, n heat 
. *. of the combuſtion 19 


r 


d Very ſtrong. | 


Amma 


tion, 3 ecoafings Pi 5 — inſtantas 
neous formation of a vacuum, Moſt detona- 


tions are produced by the mixture of hydroge- 
nous and oxigenous gas, as I have ſhevn in my 


Memoir upon Detonations, in 


It has been ſince proyed, that the product of 
the rapid eombuſtion of theſe two gaſes is Was 
onat ions may be produced 
by burning a mixture of one part of oxigenous 
gas with two of hydrogene. The. effect may 
be rendered ſtill more terrible, by canſing the 


mixture to paſs through ſoap- water, and ſetting 


fire to the bubhles which are n an . 


| ſurface of the fluid. wcbcht ken, 


Chemiſtry 3 ſeveral a which the 


ae ariſes from the ſudden formation of 


ſome. gaſeous ſubſtances, ſuch as that which is 
produced by the inflammation of gunpowder ; 
for in this caſe there is a ſudden production of 
carbonic acid, af nitrogene gas, & c, The pro- 
dudtion-: or inſtantaneous; creation of any gas 


whatever, muſt occaſion a ſhock or agitation. in 
the atmoſphere, which neceſſarily affords an ex- 
ploſion: the effect of theſe exploſions increaſes, 
and becomes ſtronger, fram the oppetition of 


any obſtacles againſt the eſcape of the gas 
. 0 gas is the only gas propet for 


AR relpirgg/ 


" 


reſpiration, It is this moſt-eminent'prbpe 
which has entitled it to the name of Vital Air; 
ard we ſhall give the OY deho- 
mination in the preſent article: 
It has long ſince been ä animals 
cannot live without the aſſiſtance of air. But 
we Pn ESE Sk na of reſpi e 4 have been _ 
imperfectly known until lately. fig arti 
* Of ulliche authors whe Rave Wrirten concern 
ing reſpiration} the ancients ure thoſe who have 
Had the moſt accurate ideas of it; They admit- 
ted in the air a principle proper itonouriſh and 
| Mpport ata denoted Arran ut 


re Ra Ai wuhse Ache 00 which een up 
the c revlation by its continual action. Vide 

Taler — or merten the: ee mY Ye en on. 
Bettes by a thouſand rn eee and 
was ene that the'volame of air was 
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it has not bee 


and exiſts. This organ is 
more or le 


ſome light omone of the molt kpopen 


tions of the human body Al brdab t pr ceed 
with more perſpicuity, we ſnhall reduce our 
notions to ſeveral princi ples. e 
1. No animal can live without the affiſtance 

of air. This fact is univerſally admitred : but 
known until ae Tha? the fa- 

culty which the air poſſeſſes of anſweri ng the 
purpoſe of reſpiration, ariſes only ſrom-oncof 


rity in the air: 5 Birds, as well res andahe- 
greateſt part of quadrupeds, require a ver) 


air; but thoſe which live in che earchyory hie h ; 
hide themſelves in a nt 1 pefa 


ing the ie can ae, N 
| apron) '7 Sv N TOY "LS THEY 3 + 
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. rent in the ſeveral ſubjects. In general, nature 
has given to animals an;org 
involuntary dilatation and contraction . 
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and expels the fluid in which the animal: moves. 
1 I OT! b 0 leſs. : 


BY 


ſs concealed and defended eee 
ternal injury, according to its importance, and 
influence upon the life of the creatu re, as Mr. 
ann. has e S * N 
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— +: . ee can n ſuſpend. tka motion even 
wahilſt they are in the air; as I have obſerved 
with regard to frogs, which "ns thei SY 
tion, at pleaſure, gin Sent by 
The mannerof gie in fiſhes is very „di. 6 
ferent; theſe animals come from time to time to 
inhale the air at the ſurface of the water, where 
they fill their veſicle, and digeſt it afterwards 
at their eaſe. I have for a long time obſerved 
the phenomena of fiſhes in the act of reſpitation; 
and am well aſſured that they are ſenſible of 
the action of all the gaſes, like other animals. 
Mr. De Foutcroy has obſerved that the air con- 
tained in the veſicle of the carp is nitrogene gas 
( phlogiſticat ine Bite Hb nen 
Inſects with tracheæ exhihit organs ſtill 
more remote from ours in their conſtruction. 
In theſe animals, reſpiration is effected by the 
tracheæ diſtributed along the body. They 
loſing themſelves in inſenſible pores at the ſur- 
fes ful ß apc 2 RT Dube 
Theſe inſets appear to me to exhibit ſeveral 
very evident points of analogy with vegetables. 
1. Their reſpiratory organs are formed in 
the ſame manner, being diſpoſed through the 
FROGS hady, of as: n and the animal.— 
> I 
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2. Inſeſts do nor ede great lgree of pu 
. rity in che air; and plants are nouriſhed; with 
atmoſpherical mephitis. 3. Both the'ons and 
f the ther tranſpire vital air. T ne abbẽé na 
diſcovered ſeveral inſects in — 
_ which, when expoſ afforded vi 
air : and the green — — 
ſtagnant waters, and is by Dr. Prieftley placed 
among the cunfervæ, in conformity with the 
opinion of his friend Mr. Bewley - which Mr. 
to/a filts rectis undique divergentibus. Halleri; and 
which has appeared. to mee to be 
nothing tle but a maſs of animale 
_  @ prodigious quantity of this — 
to the ſun.— 4. Inſects like wiſe afford, hy che- 
ical analyſis, principles ſimilar ta mm 
reed ſuch as reſins, be eee re + 6: "Ho 
Father Vaniere appears to have n 
very —— the property of vege- 
tables to * nnen e oh of vital 
1 nn dnn ARC 
#3 % Arbor enim (res non ignota), men ' ** 
Laſtat et halituum, piſeiſque latentis in imo Ca 
ane n aiabeihs nh HEE nts 
Br + e Peenetun Rennt vn. vi. 
; Avimaly with lungsrefpire'6hly by virtue of 
the vital air which ſurrounds them. *. Any gas 
0 deprived 


attords 


Pital Aies oY 129 


| es: this mixture becomes immediately 
improper for reſpiration; and this function is 
exerciſed with ſo much che greater liberty, a8 
vital air exiſts in Aer Ne in the air 
Nr Fr 
Count Moraza: placed. ſucceſſively ſeveral 
U- grovin ſparrows under a glaſs bell, inverted 


| — water, It was at firſt filled with atmo- 
ſpherical air, and ee with vital air. He 


Aer . | 

1. In ann air, \ Hours: Min. + 
The firſt n 10 23 18 

The ſecond eee 0 

* 1h de ea. +, 061-06; 1 * 


The water roſe in 8 veſſel ciahs lines during 


the life of the firſt; four during the life of the 


| ſecond; and the third. en no . 


2. In vital air, Hout. Min. 
Ihe firſt ee lived,” On STE 
The ſegon dd 26 8 
- 1 The fixth,,. 6M + S £5: e 0 f 47 1 I 
11401 bo The ſeventh»... 6 eo ay 
The eighth = 0 39 
ak ©. The ninth ls e 
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ments it Way befonbiaded: 5 
1. That an animal lives longer in vital air than 
in atmoſpherical air. 2. That an animal can 
live in air in which another has died. 3. That, 
independent of the nature of the air, reſpect 


muſt be had to the conſtitution of the animals, as 


the ſixth lived forty ſeven minutes; and the fifth 
only thirty. 4. That there is either an abſorp. 
tion of air, or Uh production of a new kind'of 
air, which i is abſorbed by the water as it riſes. 
It remains, at preſent, to examine what are 
- re produced by reſpiration; z, In the 
73: Int the es. sn 
106 gas emitted by expiration is a mixture 


of nitrogene gas, carbonic acid, and vital air. 
If the air which iſſues from the lungs be made 
to paſs through lime-water, it renders it tur- 


bid; if it be received through tincture of turn- 
ſole; ir reddens it; and if a pure alkali beſub- 
ſtituted inſtead of the” e of neee 
becomes efferveſcent. BH ie 435701 
When the carbonic acid has wee andes 
by the foregoing proceſs, the remainder of this 
air conſiſts of nitrogene gas and vital air. The 
vital air is ſhewf to be preſent by means of nie 


trois air, The air in which I had cauſed five 


ſparrowsto periſh; afforded ſe venteen hundredth 
parts of viral A * 5 thus * 
Me : the 


Pikul Air = 


fired air of all its vital air and all its car- 
id, the remainder is nitrogene ga. 
It has been obſerved that frugivorous ani 
mals vitiate e leſs. than carnivorous ani · 
mals. 2077 21 AE 8; 
2 eie of heal airis wabfarbeiia reſpiration,. 
Borelli formerly took notice of this; and Dr: 
Jurin had calculated that a man inſpired forty 
cubic inches of air in his uſual inhalatians, and 
that in the greateſt he could receive two: hun- 
dred and twenty inches: but that a portion was 
always abſorbed. The celebrated Dr. Hales. 
endeavoured to determine this abſorption more 
ſtrictly, and he eſtimated it at a ſixty- eighth 
of the total of the reſpired air; but he did not 
conſider it as more than a hundred and thirty - 
ſixth, on account of errors vhich he ſuppoſedl 
to have taken place. Now a man reſpires twenty | 
times in a minute, and inhales ſorty cubic 
inches of air at each inſpiration; this makes 
forty-eight thouſand per hour; which, divided 
by one hundred and thirty-ſix, gives about 
thtee hundred and fifty three inches of air ab- 
ſorbed and deſtroyed in ihe hour. The proceſs 
of Hales is not exact; becauſe he paſſed: the 
Air expired through water, which: muſt have 


retained: a ſenſible proportion. 5 
From more accurate eee end, „Mr. De a 
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232 Vital Air. 


Metherie has proved, that three hundred and 
ſixty cubic r 1 many air are abſorbed, in 
an hour. S : | 
My eee 1 not a rc great 
4 + Jold, | | 54 
This fact affords a proof of the: ele with 


E eh air is; vitiated by teſpiration when it is 
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not renewed, and ſhews why the air of en 
is in general ſo unwholeſone 
II. The firſt effect which the ajrrappearacs 
produce upon the blood is, that of giving it a 
vermilion- colour. If the blackiſh venous blood 
be expoſed in a pure atmoſphere, it becomes of 
a vermilion- colour at its ſurface: this. fact is 
daily obſerved when blood is ſuffered ta remain 
expoſed in a porringer to the air. Air Which 
has remained in contact with blood, extin- 
guiſhes candles, and precipitates. lime: water. 
Air injected into a determinate portion of 4 
vein between two ligatures, renders the blood 
of a higher colour, according to the OE: EX 
e of Dr. Heuwſ on 
The blood which returns from the eee 
ee colour, according to the obſervations 
of Meſſrs. Cigna, Hewſan, & c. Hence ariſes 
the great intenſity: of the colour of pris) 
blood, compared with. venous c 
ee eee has proved, that by Mitb- 


3T a drawing 


55 


pita! Air, 35 id 


dere hes the air. which is in contact with the 
blood, it may be again made to loſe 1 its colour. 

Mr, Beccaria expoſed blood in a vacuum, 
5 it remained black, but aſſumed the moſt 
beautiful vermilion- colour as ſoon as it was 
again expoſed to the ait. Mr. Cigna covered 
blood with mine andi it 8 its black co- 
lour. E 2 
Dr. Prieſtley a the blood off a harps to 
. paſs ſucceſſively i into vital air, common air, me- 
phitic air, & e, and he found that the blackeſt 
parts aſſumed a red colour in reſpirable air, 
ahd that the intenſity of this colour was in pro- 
portion to the quantity of vital air preſent. The 
fame philoſopher filled a bladder with blood, 
and expoſed it to pure air. That portion of 
blood which touched the ſurface of the blad- 
der; became red, while the internal part re- 
mained black; an abſorption of air therefore 
took place through the bladder, in the fame 
manner as when the contact is immediate. 
All theſe facts inconteſtably prove, that the 
yermilion-colour aſſumed by the blood in the 
lungs, 1s owing de to the PEE air which 9 

with Me: © N 

9 vera Gabe of plood is therefore 
be firſt effect of the contact, abſorption, and 
combination ↄf pure air with phe blood. 
Ay | | op The 
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al focus of heat in the lungs; which 


is à eircumſtanee very oppoſite to the preca- 


ious and ridiculous notion of thoſe who have 
conſidered the lungs as a kind of bellows de- 
figned to cool the human body. | 
Iwo celebrated phyſicians,” e MY - 
naa ve, have obſerved that the blood acquired 
Feat in paſſing through the lungs; and mo- 
dem phyfiologiſts have eſtimated this augmen- 
* fationn'of Hear at eleven hundredthkks. 
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18 proportioned to the magnitude of their 
- wiſts Recording to Meſſrs.” De Buffon and 
© Brouffonet. e | 

is with cold ble 


0 and only one au- 
ek. and one ventricle; as Ariſtotle obſer ved. 
Perſons who have reſpired vital ait, agree in 
* Uvining that they perceived a gentle heat vi- 
Fifhang rbe lungs, and inſenſſtly extending from 

te pfeaft inte all other parts of the body - 

© "Ancient and modern facts unite therefore to 
bre that a focus of heat really exiſts in the 
aintfined and kept up by 
"theair of reſpiration. We are able, at preſent; 
ger ulk theſe phenomena: In fact, there 
is an abforption of witakaioin reſpiration... Re- 

ns ; then 1 be confidered as an opera- 


we bf, N 


tion 


Vital Ai it. 


. 
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tion by means of which vital air paſſes conti- 
nually from the gaſeous to the concrete ſtate; 


it muſt therefore at each inſtant abandon 


the 


heat which held it in ſolution, and in the ſtate 


tion muſt be proportioned to the volume of 


the lungs, to the activity of this organ, to the 
purity of the air, the rapidity of the inſpirations, 


Ke. Hence it follows that during the winter, 


the heat produced muſt be more conſiderable, 


becauſe the air is more condenſed, and exhi- 


bits more vital air under the ſame volume. 


By 


the ſame reaſon, reſpiration ought to produce 


more heat in the inhabitants of northern 


cli. | 


mates; and this is one of the cauſes prepared 
by nature to temperate, and continually ba- 


lance, the extreme. cold of theſe climates. 


follows likewiſe that the lungs. of aſthmatic 
air; 


© perſons are leſs capable of digeſting. the 


It 


9 ad I am aſſured that they emit the air without 


"my vitiating it; from which cauſe their complexion | 


is cold, and their lungs continually languiſhing ; 
vital air is therefore wonderfully comfortable to 
4 It may be eaſily conceived from theſe 
principles why the heat of animals is propor- 


tioned to the volume of their lungs; and 
khoſe which have only one auricle, and 
I ventricle, Ave cold e Kc. 
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| have myſelf been a witneſs to the moſt. wonder- 


Ne Vital Ab. 


The phenomena of reſpiration are therefore 
8 ſame as thoſe of combuſtion. 4 Ca, 

Vital air, by combining with the "Mood, 
Weins the carbonic acid, which may be c nſi- 
dered as antiputreſcent as long as it remains in 
the circulation; and that it is afterwards emit- 
ted through the pores of the ſkin, according 
to the experiments of the count De Milly, 
N. the obſervations of Mr. . 

Vital air has been uſed with fucceſs in certain 


880 of the human body. The obſerva- 


tions of Mr. Caillens are well known! Hie 
cauſed perſons affected with phthificat difor- 
ders to reſpire it with the greateſt ſucceſs. 74 


dr 
4 #6 


* 


ful effects of this air in a ſimilar cafe. Mr. 
De . was in the laſt ſtage of a confirmed 
Phthiſis. Extreme weaknels, profuſe ſweats, a 
flux of the belly, and in ſhort every fymprom, 


| announced the approach of death. One of my 


friends, Mr. De P—=, put him upon a courſe 
of vital air. F The patient ref pired it with de- 
light, and aſked for it with all the cagerheſs of. 
an infant at the breaſt. During the time that 
he W e it he felt a comfertablek heat, which: 


rengkl NPY wich the e ere Wr 
angin 6 ſix weeks tie was able to take long walks, 
This 


F . R t N 2 : 2 1 N 


Fal in 


This ſtate of health laſted for ſix mdf 

but after this interval he relapſed; and being 
no longer able to have recourſe to the uſe of 
vital air, becàuſe Mr. De P. had departed 
for Paris, he died. I am very far from being 
of opinion that the reſpiration of vital air ought 
to be conſidered as'a ſpecific, in caſes of this 
nature. Lam even in doubt whether rhis pow. . 
erful air is perfectly adapted to ſuch eireum. 
ſtances; but it inſpires cheerfulneſs, renders 
the patient happy, and in deſperate caſes it is 
moſt certainly a precious remedy, which can 
ſpread flowers on the borders of the tomb, and 
prepare us in the gentleſt manner for the laſt 
do hs effort of nature. 

The abſolute neceſſity of vital Aeta ' 
ow enables us to lay dovin poſitive principles 
for Pen ring the corrupted alrof any given 
place. This may be done imthree ways. The 

firſt eonfſſts in correcting the itiated air bx 
mentis of fubſtanees which are capable of ſeig. 
Ing the tioxious: principles. The ſecond con. 
ſiſts in diſplacing the corrupted air; and ſubſti⸗ 
tuting frefn air in the room of it; as is done by 
ona of ventilators, the agitation of doors, 
'&c. And the third confiſts in pouring into 

the * N a new TE of 
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1 4 38 Nitrogene Gas, or 


The proceſſes employed in wider cor- 

3 rupted air, are not all certain in their effects. 
Tbe fires which are lighted for this purpoſe 
have no other advantage than to eſtabliſh aſ- 
cending currents, and to burn unhealthy exha- 
lations; and perfumes do, nothing more than 
diſguiſe the bad ſmell, without changing the 
nature of the air, as the experiments of Mr. 
Achard ſnew. 
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JT ho” dota. long ſince e "that ai air 
which has ſerved the purpoſes of combuſ- 
— reſpiration, is no longer proper for 
thoſe uſes; the air thus corrupted has been 
diſtinguiſhed by the names of Phlogiſticated 
Air, Mephitiſed Air, Atmoſpherical Mephitis, 
&c. I call it Nitrogene Gas, for the reaſons 
* in the Preliminary Diſcourſe. 5 
But this reſidue of combuſtion or reſpiration ö 
is always mixed. with a ſmall quantity of vital 
Lr and carbonic acid, which muſt be removed | 
in order to have the nitrogene gas 11 in a ſtate 
f purity, . There are ſeveral methods. which 85 
1 "may 
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'- Atmoſpheri cal Mephitis. 1239 


way be uſed to obtain nitrogene yas,” 1 err 
1 ieh has ne us, that by expdlibg 
ſulphure of alkali, ot liver, of ſulphur, in a veſ- 
ſel filled with atmoſpherical air, the vital air is 
abſorbed ; and, when the abſorption is com- 
plete, the nitrogene gas remains pure. 
By expoſing, in atmoſpheric air over mercury, 
a mixture of iron and ſulphur, kneaded toge- 
ther with water, Mr. Kirwan obtained nitro- 
gene gas ſo pure, that it ſuffered no diminution 
by nitrous gas. Hedeprived it of all humidity, 
by ſucceſſively introducing dried blotting- paper 
into the veſſel which contained it. Care muſt 
be taken to withdraw this air in time from the 
paſte which affords it; otherwiſe it will be mize 
With hydrogene or inflammable gas, which is 
afterwards diſengaged. 2. When by any means, 
duch as the oxidation of metals, the rancidity of 
ils, tlie combuſtion of phoſphorus, & c. the vital 
air of the atmoſphere is abſorbed, the reſidue is 
nitrogene gas. All theſe proceſſes afford me- 
thods of greater or leſs accuracy to determine 
N the proportions of vital air and e e gas 
L in the compoſition of the atmoſphere. 
; 3- This mephitis may likewiſe be miseured 
by treating muſcular fleſh, or the well-waſhed 
. fibrous part of blood, with nitric acid in the 
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carefully obſerved that theſe animal matters 
ought to be freſh ; for, if they have begun to 
be changed by the putrid fermentation, they 
| afford carbonic acid ven: with -hydrogene - 
Y gas. V 2 1 arte rolls 'F 
A. This gas is improper for reſpiration and 
combuſtion. —_ T > 4.7 
B. Plants live in this air, and; freely vege- 
tate in it. 4 | roi HW 15907 
C. This gas nila with the abet an vid. 
dut combining with tbemnmn . 
D. It is lighter than the ariniſ{erſ ahl 
ETON ſtanding at 30+46, and Fahrehheit's 
| Thermometer at 60: the weight of nitfogene 
en is to that of common air as nine hundred 
and ceighty<five to one thouſand, 510 "rare 
E. Mixed with vital air, in the l 
16th 5 to 28, it conſtitutes our atmoſphere, 2 
The other principles which analyſis exhibits in 


the atmoſphere,” are 3 ene, and Ad 
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Gonqurviog the Mixture of Samens and 
Wear Gas; or of. amen Air. 
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AH E a ſubſtances we have treated N 

1. of ſeldom exiſt alone and inſulated 3 ha- 
ture preſents them every where to our obſerva- 
tion in a ſtate of mixture or of combination. 
In the firſt caſe theſe gaſes. PETS, the aëri- 


#73 
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thence reſale compounds oP conſiderable fim- 
plicity.1 in their principles, but which become 
complicated by ſubſequent mixture and come 
binations, We may follow the operations of 


nature, ſtep by ſtep, without departing ff from 
the plan we have adopted. 


The mixture of about Tren e parts of 
nitrogene gas, and twenty- zeigt of oxigene, 
forms this fluid maſs i in which we live. Theſe 
two principles are ſo well mixed, and each of 
them is ſo neceſſary to the ſuppe ort of the va- 
rious functions of individuals Which live or 


| vegetate 
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Atmoſpheric: Airi- 


AY upon the globe, that they: e not 
yet been found ſepatate and alone. 
The proportion of eee 1s dub. 
ject to variation in the mixture which forms 
the atmoſphere: but this difference depends 
only upon local cauſes: and the moſt; uſual 
1 is 8 which: we have hare! mens. 
The e properties of vine air are ; 
modified by thoſe of nitrogene gas, and theſe 
modifications even ſeem to be neceſſary; ; for if 
we were to reſpire vital air in its ſtate of purity; . 
it would quickly conſume our life; 1 and this 
virgin air is no more ſuitable to our: exiſtence ; 
Nature does not appear 
to have deſigned us for the uſe of theſe prin- - 
ciples in their greateſt degree of perfection. 140 
The atmoſpheric air is elevated ſeveral 
leagues above our heads, and fills the deepeſt 15 
ſubterraneous cavities. It is inviſible, inſipid, 
inodorous, ponderous, elaſtic, &c. It was the 
only gaſeous ſubſtance known before the pre- 
ſent epocha of chemiſtry; and the infinite gra- 
dations of all the inviſible fluids which preſent- 
ed themſe ves ſo frequen tly to che obſervation . 
of philoſophers, were always attributed | to mo. 
difications of the air, Almoſt the, whole of. 05 
whe * been uritten upon the air rclates only 1e. 


than diſtilled water. 


to 


deletes to point out the chief of e „ 


A. Air is a fluid of extreme rarefaction, obe- 
dient to the ſmalleſt motion: the ſlighteſt per- 
cuſſion deranges it; and its equilibrium, which 
js continually deſtroyed, is hays W 
vouring to reſtore itſelf. | 

Though very fluid, it paſſes with Aifficuley 
through orifices by means of which groſſer li- 
quids can eaſily penetrate. This has cauſed 
philoſophers to ſuppoſe that its 8 15 were of 
a branched form. | | 

B. The atmoſpheric air is inviibie;” It re- 
. fracts the rays of light without reflecting them: 

for it is without ſufficient proofs that ſome 
| philoſophers have imagined that large e f 
of this fluid are of a blue colour. | 

It appears that the air is inodorous itſelf ; 
though it is the vehicle of odorant particles, 

It may be conſidered as inſipid; and when 
its contact affects us variouſly, we dun de to at- 
tribute it to its phyſical qualities. 

De 4 Ir was not until the mitidle of the 1 


of This i 18.2 3 Tris true | that chu a attrac- 
tion renders it difficult to diſplace any denſe fluid from a ca- 
pillary tube by the intruſion of air; but every experiment of | 
the air-pump, the condenſor, and the barometer, ſhews with. 
am. aroma o the air paſſes through the ſmalleſt orifices T. 
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century that its weight was aſcertained by ace 
curate experiments. The impoſſibility of ſup- 


porting water in a tube open at the bottom, to a 


greater height than thirty-two feet, cauſed Tor- 
ricellius to ſuſpect that an external cauſe ſup- 


ported the liquid at that height, and that it was 
not the horror of a vacuum which precipitated 


the water in the barrels of pumps. This cele- 
brated philoſopher filled a tube cloſed at one of 
its extremities with mercury : he reverſed this 
into a veſſel filled with the ſame metal; and ob- 
ſerved that the mercury, after ſeveral ofcilla- 
tions, conſtantly ſubſided to the height of twen. 
ty-eight inches, He immediately ſaw that the 
difference of elevations correſponded with the 


relative weights of theſe twofluids, which are in 


the proportion. of fourteen. to one, The immor- 
tal Paſchal proved, ſome time afterwards, that 
liquids were ſupported at this eleyation by a 
column of atmoſpherical air; and aſcertained 
that their height varies according to the length 
of the column which preſſes. upon them. 

D. The elaſticity of the air is one .of the 
properties upon which natural * 


have made the greateſt number of experiments; 
| and it has even been een to Eee ee 
advantage 1 in ET arts. 1 8 
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Concerning the Combination of Oxigenous 


Gas and Hydrogene, which forms Water. 
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-ATER has been long conſidered as 
an elementary principle; and when 


bla 1 Ee 


to olaſs it among compound ſubſtances, a reſiſt- 


ance and oppoſition were made to it, which were 


not manifeſted when the air, the earth, and the 
other matters reputed to be elementary, were 
{i | 
me, however, that this analyſis is equally { ſtrict 
with that of the air. Water is decompoſed. by 
ſeveral proceſſes ;_ it is formed by the combi- 
nation of oxigene and hydrogene.: and we find 


that all the phenomena. of nature and art con- 


ſpire. to prove the ſame truth. What more 


can be required to afford an abſolute certainty 


reſpecting, any phyſical fact? 4 1 i417 
Water is contained in bodies i in a greater o or 


leſs, quantity, and may be conſidered in two 


Vor. T . 1 9 Kates: 


accurate... experiments had compelled chemiſts 


jected to ſimilar revolutions. 3 ſeems to 
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ſtates: it is either in the ſtate of ſimple mix- 
ture, or in a ſtate of combination. In the firſt 
caſe, it renders bodies humid, is perceptible to 


General Properties f Water. 


the eye, and may be diſengaged with the greateſt 
facility. In the ſecond, it exhibits no charac- 


ter which ſhews that it is in a ſtate of mixture. 
It exiſts in this form i in cryftals, ſalts, plants, 


animals, &c. It is this water which the cele- 
brated Bernard has called Generative Water; 
and of which he has made a fiſth element, to 
diſtinguiſh it from exhalative Water, 
Water, exiſting in a ſtate of combination in 
bodies, concurs in imparting to them hardneſs 
and tranſparency. Salts, and moft ſtony cryf- 
tals, loſe their tranſparency when they are de- 
prived of their water of cryſtallization. | 
Some bodies are indebted to water for their 
fixity. The acids, for example, acquire fix- 
ity only by combining with water. 
Under theſe various points of view, water 
may be conſidered as the general cement of 
nature. The ſtones and falts which are depriv- 
ed of it, become pulverulent ; and water faci- 
litates the coagulation, re-union, and confiſt. 
ence of the particles of ſtones, falts, &c. as we 
ſhall ſee in the operations performed. with 
Plaſters, lutes, mortar, „ 
e when diſengaged 88 its combina- 
tions, 


- £ 
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' Properives of Water. 147 
tions, and in a ſtare of abſolute liberty, is one 
of the moſt conſiderable agents in the opera- 
tions of this globe. It bears a part in the for- 
mation and decompoſition of all the bodies of 


* 


the mineral kingdom: it is neceſſary to degeta- 


tion, and to the free exerciſe of moſt of the 


functions of animal bodies; and it haſtens and 


facilitates the deſtruction of theſe bodies, as ſoon 
as they are deprived of the principle of life. 


For a certain time water was thought to be a4 


fluid earth. The diftillation, trituration, and 
putrefaction of water, which always left an 
earthy refidue, afforded credit to an opinion 
that it was converted into earth. On this 


ſubjeR, the works of Wallerius and Margraff 


may be conſulted: but Mr. Lavoiſier has 
ſhewn that this earth ariſes from the wear of 


the veſſels; and the celebrated Scheele has 


proved the identity of the nature of this earth 
with that of the glaſs veſſels in which the ope- 
rations were made. So that the opinions of 


the' philoſophical world are at e decided 


in this reſpect. 

Ia order to obtain accurate ideas of a ſub- 
Lines ſo neceſſary to be known, we will confi. 
der water under its three different ſtates of 1 
Auge e and * 
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Water in the Solid State. 


T: ARTICLE} 1. * 
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Concerning water il in it State of lee. ET 
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8 165 'P the ann ate of water, rente ver . 


is deprived of a portion of that caloric with 


which it is combined n it 1 in the 


Kos of a liquid Sr l 
The converſion into ice is eden with ſe. 

veral phenomena which ſeldom vary. 

A. The firſt of all, and at the fame time the 

moſt extraordinary, is a ſenſible production of 


heat at the moment in which the water paſſes 


to the ſolid ſtate.” The experiments of Meſſrs, 
Fahrenheit, Treiwald, Baume; De Ratte, leave 
no doubt on this ſubject; ſo that the water is 
colder at the inſtant. of et pn en the 
ice itſelf. | 2 1 7 SEAT: 
A fight agitation of the fluid facilitates its 
conderſion into ice, nearly in the ſame manner 
as the ſlighteſt motion very frequently deter- 
mines the cry ſtallization of certain ſalts. This 


ariſes, perhaps, from the circumſtance, that by 
tbis means the caloric, which is interpoſed be- 


tween the particles, and may oppoſe itſelf to 
the Provuction of the phenomenon, may be 
„ „ 


» 


Water iu the Solid State. 149 


expreſſed ordiſengaged. In proof of this opini- 
on, it is ſeen that the thermometer riſes at the 
very fame inſtant, according to Fahrenheit. 
B. Frozen water occupies a larger ſpace than 
fluid water: we are indebted to the Academy 
del Cimento for the proofs of this truth. In 


their experiments, bomb ſhells, and the ſtrong- 


eſt veſſels, being filled with water, were burſt 
into pieces by the congelation of this fluid. 
The trunks of trees are divided and ſplit with 
a loud noiſe, as ſoon as the fap freezes; and fo 
likewiſe ſtones are broken in pieces the mo- 
ment the water with which 89805 are Dos oc 
_ nated paſſes to the ſtate of icmeeedGd 


C. Ice appears to be nothing ds 


center gigas Mr. De Mairan ob- 
ſerved that the needle- formed cryſtals of ice 
unĩte in an angle of either h or one W 
and twenty degrees. ee eee 

Mr. Pelletier obſerved, in a piece of fiſtulous 
ice, cryſtals in the form of flattened triangular 
priſms, terminated by two dehedral ſummits. 
Mr. Sage obſerves, that if a piece of ice, 
which contains water in its internal parts, be 


broken, the water runs out, and the internal 


cavity is found to be lined with beautiful tetra- 
hedral priſms, terminated in four- ſided priſms. 
Theſe priſms are often articulated and croſſed. 

8 MLT | | Vide 


WCG 
9 < 3 


E 


1 
r 
# 


'H 
2 3 
tz wo 
1 1 1 
- +4 RA 
= þ _— 
I ” Fa N . 
N. F 12 1 - 
4m 
n | 
SS; 
. 
1 
r 
1 
4 . 
1 
+438 
$3. 
; . 5 : 
£1. 
1 4 2 
a 
\ 
7 
- 
4 
4 
4 


: 
: 
/q 
4: 
. 
14 
4 
34 
tl 
1 
. 
it: 
* 
134 
11 
1 
if 
j 
13 
by 
: 
1 


Co * — — _ 
———— k ͤ—k — — 
. —— ons Bac” IE 6 4 2 


x50 Wattr in tbe Solid State. 
Vide. e e He: Chimie, . t 


"Mr. Aida Jak as . * 


fnows at Moſcow, and the atmoſphere is hot 


too dry, the air is obſerved to be laaded with 


bœautiful cryſtalliz ations regularly flattened}and 
ag thin as a leaf of paper. They conſſſt af an 


union of fibres which ſhoot from the ſume cen. 
tte to form fix principal rays, and theſe rays 
divide themſel ves into ſmall blades extremely 
brilliant: he obſerved ſeveral of theſe flattened 
radi: which were ten lines in diameter. | 
D. When water paſſes from the ſolid to the 


liquid ſtate, it produces cold by the abſorption 


of a portion of heat, as is confirmed by the. fine 
experiments of Wilcke. This production of 
cold, by the fuſion of ice, is like wiſe proved 
by the practice of the confectioners, who fuſe 


certain ſalts with ice, in. ee . A 


on: Soldibdow;boriflgs 1977 ind why” 
Ice is found in e i n 


: en eee ee eee mat 


tains are conſtantly covered with them, and the 


ſouthern;ocean abounds with them. The ice 


formed by ſalt water affords freſh water when 
melredi; and in ſeveral northern provinces water 


is ſaĩd tobe concentrated by froſt, to collect the 


ſalt it holds in ſolution. 1 have likewiſe: ob. 
570 | ſerved, | 
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obſeryed,. that ſeveral metallic ſalts are pre- 
cipitated by expoſing their ſolutions to a tem- 
perature ſufficient to freeze them. The i ice 
which was formed did. not poſſeſs the charac- 
ters of the ſalt which had been diſſolved. 


# 4%. * NA - 2 


Hail and ſnow are nothing but modifications | 


of f ice. We may conſider hail as produced by. 
the ſudden diſengagement of the elaftic fluid, 


which concurs in rendering water liquid: it is 
almoſt always accompanied with thunder. The 
experiments of Mr. Quinquet have confirmed 
this theory.—I will here relate a fact to which 
I myſelf was witneſs, at Montpelier, and of 


which philoſophers may advantageouſly avail 
themſelves. On the 29th of October, 1786, 
four inches of water fell at Montpelier; a vio- 
lent exploſion of thunder, which was heard about 
four in the evening, and which appeared to be 
very near, cauſed a moſt dreadful ſhower of 
hail. At this inſtant a druggiſt, who was em- 
ployed in his cellar in preventing the miſchief 
_ occaſioned by the filtration of water through the 
wall, was highly aſtoniſhed to behold that the 
water which came through the wall was inſtantly 
changed into ice. He called in ſeveral neigh» 
bours to partake of his ſurpriſe, I viſited the 


place a quarter of an hourafterwards, and found 


ten . of 1 KF, at the foot of the wall ; I Was 
well 
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is 52 Water in the Liquid State. 


well aſſured that it could not have paſſed mende 


the wall, which did not exhibit any crack, but 


appeared to be in very good condition. Did 


the ſame cauſe, which determined the forma- 


tion of hail in the atmoſphere, act equally in 
this cellar ?] relate the fact only, and ladbar . 
to make any conjetiure upon „„ 


1 rietE un 


— | Concerning Water in the Lage State"; ; 


2 $8 8 


4 r 


The 7 = water e to Ho that . 
3 ice: but its moſt uſual ſtate is that of fluidity; 
and under this form it poſſeſſes certain general 
properties, which we ſhall proceed to deſcribe. 
The experiments of the Academy del Ci- 
mento have cauſed the philoſophical world to 
deny the leaſt elaſticity to water, becauſe it 
eſcaped through the pores of balls of metal 


ſtrongly compreſſed, rather than yield to preſ- 


ſure. But Meſſrs. Zimmerman, and the abbe. 
Mongez, have endeavoured to prove its elaſti- 
city from the very experiments upon which the 
e opinion has been T 


„„ ol . „ 25 SI - 


| * The experiments of Canton, to prove the compreſibility 
pf water, are well known, and muy be ſeen in ihe Philoſo- 
go phical 


= 
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The liquid ftate renders the force of aggre- 
gation· in in water leſs powerful, and it enters 
into combination more readily in this form. 
Water which flows on the ſurface of our globe 
is never pure. Rain-water is ſeldom exempt 


from ſome mixture, as appears from the fine ſe- 
ries of experiments of the celebrated Margraff. 


I have aſcertained, at Montpelier, that the rain- 
water in ſtorms is more impure than that of a 
gentle ſhower—that the water which falls firſt 
is leſs pure than that which falls after ſeveral 


hours or ſeveral days rain that the water 


which falls when the wind blows from the ſea 
to the ſouthward, contains ſea-ſalt; whereas 


that which is produced by a ge wind, | 


does not contain a particle. 
Hippocrates has made ſeveral very important 


obſervations reſpecting the various qualities of 


water, relative to the nature of the ſoil, the tem- 
Fans of the climate, &c. 

As it is of importance to the chemiſt to have 
very pure water for ſeveral ETON b 


phical TranſaQtions.. He td water in ſpherical — 5 


veſſels, from which a narrow neck proceeded, like that of a 
thermometer: the water was found to occupy a larger ſpace 
when the preſſure of the atmoſphere was removed by the air- 


pump, and a leſs n when A * e was added " 
Gre condenſor.. T. 


N 


—— — 


. 


it is neceſſary to point out the means which 
may be uſed to carry AN water m as this 
degree pit, 10 
Water is purified by diſk] ae This o ope- 
ration is performed in veſſels called Alembics. 
The alembic is compoſed of two pieces; a boiler 
or Si, and a 1 es the en 
or head. roi e 0 
The Vater is put into nk be: Frets 
which it is raiſed in vapours by means of fire, 
and theſe vapours are condenſed by cooling 
the head with cold water. The condenſed va- 
pours flow into a veſſel deſigned to receive 
them. This is called Diſtilled Water; and is 
pure, becauſe it has left behind it in the cucur- 
bit the ſalts and other Knef. eee bien 
altered its purity... go — 
Dittillation is more . e inpro- 
| portion. as the preſſure; of the air is leſs upon 
the ſurface of the ſtagnant fluid, Mr. Lavoiſier 8 
diſtilled mercury in uacud and the abbẽ Rochon 
has made a happy application of theſe prin- 
ciples to diſtillation. It is to this ſameprin. 
ciple that we muſt refer the obſervations of al- 
maſt all naturaliſts and philoſophers, who have 
remarked, that the ebullition in the liquid be- 
comes more eaſy, in proportion as we aſcend a 
mountain from any other elevation; and it is 
1 os in 
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in conſequence of ' theſe principles, that Mr. 
Achard conſtructed an inſtrument to determine 
the heights of mountains, by the degrees of tem- 
perature of the ebullition of boiling water. 
Ide abb Mongez, and Mr. Lamanow, ob- 
ſerved that ether evaporates with prodigious fa- 
cility upon the peak of Teneriffe; and Mr. * 
Sauſſure has confirmed theſe u eee on 
mw mountains of Switzerland. 
A true diſtillation is eee eee 
at the ſurface of aur globe. The heat of the 
ſun raiſes water in the form of vapours; thefe 
remain a certain time in the atmoſphere, and 
afterwards fall in the form of deu, by ſimple 


reſrigeration. This riſe and fall of humidity, 


which ſucceed each other, waſh and purge the 
armaſphere oft all choſe particles, which by their 
corruption or development might render it in- 
ſectious: ; and it is perhaps this combination of 
various miaſmata with water which renders the 
evening dew ſo unwholeſome. combines 
It is to a ſimilar natural diſtillation that we 

_ ought to refer the alternate tranſition of water 
from the liquid ſtate to that of vapour, which 
forms clouds, and by this means conveys the 
water from the ſea to the ſummits of mountains, 


from which it is precipitated in torrents, to re- 


turn again to the common receptacle. 
| | | We 
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the moſt remote ages. 
the iflands of the Archipelago! filled their pots 
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We find traces of the tliſtillation of water in 


with ſalt- water, and received the vapour in 
tilling the water of the ſea babe ſucceſſively 
brought to perfection; and Mr. Poiſſonnier has 
exhibited a very well conſtructed apparatus to 


procure freſh water at all times in abundance. 


Pure water requires to be agitated, and com- 


bined with the air of the atmoſphere, to render 
it wholeſome, Hence, no doubt, it is, thar 


water immediately eg e 50 melting ſnow, 


is unfit to drin. ba 3 e eee e 


The ene of potdle watertare the poop * 
lowing : 1 X69 i Aten 
523 A m Goſh 1 e en 12 
-2, The property of boiling readily, _ ow 


that of boiling: peaſe and other pulſm. 
3. The virtue of- IG _ without | 
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ARTICLE, III. 


Concerning cer in the cage of Gas. 
21 e . 
Many Wan are eee in abe ſtate. of | 
an . the degree of the tempera- 
e ture 


= 


Water in the State of Gas. 287 


met our atmoſſ phere: ſuch, for example, are 
the carbonic acid; and the oxigenous, the __ 
. eee and the nitrigenous gaſes. 

Other ſubſtances evaporate at a degree of 


pin very near that in which we live. Ether 


and alcohol are-in this ſituation. The firſt of 


theſe liquors paſſes to the ſtate of gas at the 
temperature of 35 EI the ſecond, at that 


of 80 (of Reaumur). 
Some fluids require a ſtronger ben for this 


: oa ſuchas water, the ſulphuric and nitric | 


| Wade, oil, a. | 18 . 
Io convert water into an ava fluid, 
Meſſts. De la Place and Lavoiſier filled a glaſs 
veſſel with mercury, and reverſed-it.over a diſh 
filled with the ſame metal. Two ounces of wa- 


ter were transferred beneath this veſſel; and the 
mercury was: heated to the temperature of be- 
tween ninety-five and a hundred of Reaumur, 


by plunging it ina boiler filled with the mother 
water of nitre. The included-water became ra- 
refied, and occupied the whole capacity. 

Water, by paſling through earthen veſſels ig- 
nited in-the fire, becomes converted into gas, 
according to Prieſtley and Kirwan. The æoli- 
pile, the ſteam- engine, the digeſter of Papin, 
and the proceſs of the glaſs-blowers, who blow 


"_ globes by injecting a mouthful of water 


through 


diately expoſed to heat, muſt be the firſt v. 
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through their: iron _ prove the IT 
of water into gas. Win cee ads 

It follows from 50 a char che "vt 
latilization of water being nothing more than a 
direct combination of calorie with this liquid, 
the portions of water which are the meſt imme 


13 


tilized: and this is daily obſerved; for it is cont 


tinually ſeen that ebullition begins at the part 


moſt heated. But when the heat is applied 


equally at all parts, the ebullition is general. 


veral phenomena have led us to believe that 


vater may be converted into air. The proeeſs 


of the glaſs-blowers to blow large ſpheres; che 
hydraulic organ of father Kircher; the pheno- 
mens of the æKolipile; the experiments of 
Meſſrs. Prieſtley and Kirwan; the” manner of 
aſſiſting combuſtion; by ſprinklinga ſmall quan- 
tity of water upon the coals—all theſe cir- 
cumſtances appeared to announce the conver- 
fion of water into air. But it was far from be. 


ing ſuppoſed that moſt of theſe phenomena 
vere produced by the decompoſition of this 
fluid; and the genius of Mr. Lavoifier was ne. 


ceſſary to carry this point of doctrine to the 

degree of certainty and preciſion, TROY 

d ee now appears to poſſeſs. 
a Meſſrs. Macquer and De 44 Meckenie had 


— 

7 
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y betei- that the combuſtion of in 
flammable air produced much water. Mr. Ca- 
vendiſh confirmed theſe experiments in Eng- 
land, by the rapid combuſtion of inflammableair 
and vital air. But Meſſts. Lavoifier, De la Place, 
Monge, and Meuſhier, have proved that the 
whole maſs of the water mightbe convertedinto 
:; hydrogene and oxigene; and that the combuſ- 
tion of theſe two gaſes produced a volume of 
water proportioned” to the weight of ads two | 
| hrs ts employed in this experiment. 
1. If a ſmall glaſs veſſel be ihelived's over 
mercury, and a known quantity of diſtilled wa- 
ter and filings of iron be put into the upper 
part of this veſſel, inflammable air will be gra- 
dually diſengaged, the iron will ruft, and the 
water which moiſtens it will diminiſh, and at 
length diſappear; the weight of the inflamma- 
ble air which is produced, and the augmenta- 
tion in weight of the iron, will be equivalent to 
the weight of the water made ufe of. It ap- 
pears therefore to be proved, that the water is 
reduced into two principles, the one of which is 
inflammable air, and the other is the principle 
which has entered into combination with the 
metal. Now we know: that the oxidation or 
calcination of metals is owing to vital air; and 
1. Apa the two . produced, 
| namely 
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160 5 Compoſition of Water, 


namely the vital air and inflammable With! . 
from the decompoſition of wate. 

2. When water is converted into "Ih — 
vapour, in its ran ene an ignited iron 
tube, the iron becomes oxided, and hydrogen 
is obtained in the ſtate of gas. The augmen. 
tation of weight in the metal, and the weight 


of the hydrogene obtained, form preciſely a 
ſum equal to that of the water employed. 5 


The experiment made at Paris, in the pre- 
ſence of a numerous commiſſion of the . 
demy, appears to me to leave no further doubt 
concerning the decompoſition of water, ITED 
A gun: barrel was taken, into which a quan. 
tity of thick iron wire, flattened by hammering, 
was introduced. The iron and the gun- barrel 
were weighed: the gun- barrel was then covered 
with a lute proper to defend it from the contact 
of the air; it was afterwards placed in a furnace, 
and inclined in ſuch a manner as that water 
might run through it. At its moſt elevated 
extremity was fixed a funnel deſigned to con- 
tain water, and to let it paſs drop by drop by 


means of a cock: this funnel was, cloſed, to 
avoid all evaporation of the water. At the 


other extremity of the gun- barrel was placed a 
tubulated receiver, intended to receive the wa- 


ter which might paßt W ithout decompoſition ; 
and 
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and to the tubulure of the receiver the pneu- 
mato- chemical apparatus was adapted. For 


greater precaution, a vacuum was made in the 
whole apparatus before the operation began. 
Laſtly, as ſoqn as the gun- barrel was red-hot, 


the water was introduced drop by drop. Much 


bydrogenous gas was obtained: and at the end 
of the experiment the gun- barrel was found to 
have acquired weight; and the flat pieces of 
iron included within were converted into a 
ſtratum of black oxide of iron, or Ethiops 
martial, cryſtallized like the iron ore of the 
iſland of Elba. It was aſcertained that the iron 
was in the ſame ſtate as that which is burned in 
oxigenous gas; and the increaſed weight of the 


iron, added to that of the hydrogene, was ac- 
curately equal to that of the water employed. 


The hydrogenous gas obtained was burned 
with a quantity of vital air equal to that which 
had been retained by the iron, and the. fix 


ounces of water were recompoſed. 


3. Meſſrs. Lavoiſier and De la Place, by 
Wan in a proper apparatus a mixture of 


fourteen parts of hydrogenous gas, and eighty- 


fix of oxigene, obtained a proportionate: quan» 
tity of water. Mr. Monge obtained the * 
reſult at Mezieres, at the ſame time. 
The moſt concluſive and the moſt authentic 
Vol. I. - -M experi- 


762 Compoſition of Water. 
experiment which was made upon the compo- 


ſition or ſyntheſis of water, is that which was 
begun on the 23d of May, and ended on the 
th of June, 1788, at the Nane N 
| N Leſevre de Gin eau. #2, cies 
The volume of oxigenous gas conſumed; 
* reduced to the preſſure of twenty-eight 
inches of mercury, at the temperature of ten 
degrees of the thermometer of Reaumur, was 
35085 (French) cubic inches, andi weigh 
bre 10, 5 grains. SED BIR 15 ect 
The volume of hydrogenous gas. was 14967,4 | 
cubic ' beep and: che HOPS We; er 43 
grains. 19-4 155 prog. 
The nitrogenous gas ain the e add 

vhich were mixed with theſe gaſes, and which 
had been extracted out of the receiver at nine 
ſeveral times, weighed 39, 23 grains 
The oxigenous gas contained x7 of: e 

| of carbonic acid; ſo that the weight of the 
gaſes burned was 280 gros 63,8 grains, which 
makes 2 pounds 3 ounces o gros 63,8 grains. 
The veſſels were opened in the preſence of 
the gentlemen of the Academy of Sciences, and 
ſeveral other learned men, and were found to 
contain 2 pounds 3 ounces o gros 33 grains of 
water: this weight anſwers to that of the gaſes 
made uſe of, wanting 31 grains; this deficjency 
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nay ariſe from the caloric which Held the gafes 
in ſolution bei eing ciſfipated when they becatne 
fixed,” which mch f enn have Secafoncd 


14675 15 SHSBIND 217-19 5y of” 
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The water Was kübseid to the z an af 
forded 27% grains of nitric acid, SBP els 
produced by the <ombirizfion if the een 
and rige gufes Mw 217 00h 


rd the experiment of the / qecompoſtion 


gh ri 


of water, 100 of this fluid Chlitgined” 
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and ſyntheſis, the phenomena exhibited by wa- 


ter, in its ſeveral ſtates, confirm our ideas with | 


regard to the conſtituent parts which we ac- 
knowledge it to poſſeſs. The oxidation of 
metals in the interior parts of the earth, at a 
diſtance from the atmoſpherical air, the efflo- 


reſcence of pyrites, and the formation of ochres, 


are phenomena which cannot be explained 
without the aſſiſtance of this theory. 

Water, being compoſed of two known prin- 
ciples, muſt act like all other compound bodies 


: M 2 I 
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which we Know that. is, according to the 
affinities of its conſtituent parts. It muſt there- 
fore. in ſome inſtances Pf dende et and 
in others its oxigene. 8 
If it be ꝓlaced in contact with, bodice which 
have the ſtrongeſt affinity With xigene, ſuch as 
the metals, oils, charcoal, &c., chę oxigenous. 
principle will unite with theſe ſubſtances ;,and 
 the;hydrogene, being ſer at liberty, will he diſ- 
fipated. This bappens, when.bydrogens. gag is 
_ diſengaged, by caufing the acids..to- a& upon 
Certain metals; ox when red-hot. iron is plunged 
| ater, as NIEUrS. Haſſe ratz, Stoplſa, and 
D' Hellancourt bave obfenged t. 
In vegetables, on the,coptrary,, it ſeems that | 
the nee is the principle which fixes it- 
ell; while, che oxigene is ne cer, 
and „ 
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Concerning the Combingtibns of TY | 


Gas, 1. With Hy 


rogene Gas. 2. With 


e eres ee ee theAlkalis, 


17 appears to be proved, that the coming. 
tion of nitrogene gas with ED forms 


one. of the ſubſtances compriſed ! in the claſs of 


alkalis, It! is very is that the others a are 


3 


wo» 


eu proper to place thoſe (abflances ere: 
and \ we have adopted that decifion with ſo much 
then more foundation, becauſe the knowledge of 
| alkalis i is indiſpenſably neceſſary to enable us to 
proceed with order in a courſe of chemiſtry ; 
and becauſe theſe re. agents are moſt frequent- 
ly employed, and their combinations and uſes 
preſent themſelves at every ſtep i in the Pheno- 
mena of nature and art. 

It is an eſtabliſned convention to call every 
ſubſtance an Alkali, which is characteriſed by 
the following properties: . 

A. An acrid, burning, uritious taſte. „ | 

"= The property of converting ſyrup of vio- 
lets green; but not the tincture of turnſole, as 
certain 3 announce. 


C. The 


— 
— 
——_— 


rr 


166 Charade of dlkatis 
C. The virtue of forming glaſs, when fuſed 


» 


with quartzoſe/ſubſtances.!' 
D. The faculty of rendering oils miſcible 

with water; of efferveſcing with certain acids; 

and of forming neutral ſalts with all of them. 
I I muſt obſerve that none of theſe characters 
is rigorous and excluſive; and that conſequent- 
ly no one of them is ſufficient to afford a cer- 
tainty of the exiſtence of an alkali: but the 1 re- 
union of ſeveral forms, by their concurrence, 
a maſs of proofs or indications, which _ us 
to ſufficient evidence. „ 


12 


The alkalis are divided into fixed alkalis #27 


/ 


volatile alkalis. This diſtinction is eſtabliſhed 3 


upon the ſmell of theſe ſubſtances: the former 
are not volatilized, even in the focus of the 

burning mirror, and emit no characteriſtic = 
ſmell; whereas the latter are cafily reduced i "= 
to vapour, and emit a very penetrating odour. 


e. A p.% 
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O more than two > kinds of fixed alkalis 
- have hitherto. been diſcovered: the one 
which is called Vegetable, Alkali; or Por-Aſh; 
the other Mineral Alkali, or Soda. 8 
387 3 c 1 R 'T 1 
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This alkali may be ertrickel from various 
ſubſtances; and it is more or leſs pure, accord- 
ingly as it is afforded by one ſubſtance or ano- 


ther. Several varieties are made in commerce, 


to which different names have been affixed, and 
; which are indiſpenſably neceſſary to be known. 


The chemiſt may indeed confound all theſe diſ- 
tinctions, in his writings, under one fingle de- 
nomination: but the diſtinctions eſtabliſhed by 
the artiſts are founded upon a ſeries of experi- 
ments, which have proved that the virtues of 


theſe ſeveral alkalis are very different; and this 
conſtant variety in their effects appears to me 
to juſtify the various enen aſſigned 
to them. | 

1. The alkali ee From the lixivium of 


| woed-aſhes, is known by the name of Salin. 


The /ali (calcined, and by this means diſen- 
gaged from all the IS principles, R 
eee F 


The aſhes are more or leſs rich in that” ac 


cording to the nature of the wood which affords 


them; in general, hard woods contain the moſt. 
| 1 ms aſhes of Ore afford from 11 to 131b. per 
: quantal, 


bs Aa — 


— — 
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dl dhe bee faltpekx: 
may be conſulted, reſpecting the quantity of 


quintal, according to the experiments which 1 
have made in the large way, at St. Sauveur ; 


| theſe of box Urra e from 12 to 2 The 


e manu factories | 


alkali afforded by the combuſtion of Aeveral 


plants: they uſed 4000lb. of each in their va. 
rious experiments. 


Io extract this al kali, ſo Hens more is lt. | 


| 892 than to waſh the aſhes, and to concentrate 


the diſſolution in boilers of caſt iron. .. It; is. on 


account of the alkali that wood aſhes aye em- 
| ployed in the lixiviums uſed by laundreſſes or 
bleachers. The uſe of alkali, in this caſe, i is to 


combine with the fat NA and to i 
them ſoluble i in water. 

Almoſt all the pot-aſh ſold i in commerce > fog 
the uſe of our glaſs-houſes, our ſoap-makers, 
our bleaching- grounds, &c. is fabricated in the 


north, where the abundance of wood admits of 


its being applied to this ſingle purpoſe. We 


might eſtabliſh works of this kind to ſufficient 


ad vantage in the foreſts of our kingdom. But 
there is more to be done than is generally ſup- 


; poſed, before the inhabitants of the mountains 
can be turned towards this ſpecies of induſtry. 


I have experiencedthis difficulty in the attempts 


* 
* 4 


and very confitterable mal which. I have 
made to ſecure this reſource in the neight 
bood of Laigoual and Leſperou. The accurate 
calculations which I have made, have neverthe- 
leſs proved that the pot-aſh' would ęoſt only 
from 15 to 17 livreb the quintal, ' whereas we 


x x er nen rd north at W or 2780 


livres. 3 I 


2. The 125 of wine is almoſt a: and con- 1 


verted into alkali by combuſtion. This alkali 


is called Cendres Gravelees : it has almoſt als 


Vays a greeniſh colour. This alkali is confi. 
An ng, Le 

3. The combuſtion of tartar. of wine - Uke 
wiſe affords an alkali of conſiderable purity. 
It is uſually burned wrapped up in paper, in 
ſmall packets, which are dipped in water, and 
afterwards. expoſed. upon burning coals; In 


- order1to purify it, the reſidue of the combuſtion 


is diſſol ved in water, the ſolution concentrated 
by fire, the foreign ſalts ſeparated in proportion 


as they precipitate; and a very pure alkali is 
at laſt obtained, which is N png the name | 


. ee eee 14 F 
Jo procure ale: of tartar more ian. 
5 welt as more economically, burn a mixture of 


; —_ TRY of nitrate. BF gi or common 
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nitre and tartar- The nidutarAanlixiviacion, 
affonds.a-beautiful ſalt of tat. 
Salt of tartar is the alkali as 
employed-in--medical, uſes; it is; A 
doſe of ſeyeral grains 9 tt 

4. If ſaltpetre be fuſed. aa 7 
64 is decompoſed and diſſipated; while the 
alkali remains alone and coal ws is 
called Extemporaneous Alkali. 

When the vegetable al kali has 50 1 ; 


to the greateſt ſtate of purity, it attracts the hu- 


midity of the air; and is reſolved into a liquor. 
In this ſtate it is known by the rout 
name of Qi af; Lach. een . 


440 i rt N ne e e 23 
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The Alowand Alkithing: been ſo called). 27 


eee, the baſis of marine ſalt. 


It is obtained from marine plants eee 


buſtion : for this purpaſe heaps of the ſaline 


plants are formed; and at the ſide of theſe heaps 
a round cavity is dug, which is enlarged towards 


the bottom, and is three or four feet in depth: 5 
this is the fireplace im which the vegetables are 
burned. The een is kept up without 


interrup- 


* 
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interruption for ſeveral days; and when all the 
plants are conſumed, a maſs of al kaline falt is 


found remaining, which is cut into pieces, to 
facilitate its carriage and ſale. This is known 
by the name of Rock Soda, or Soda. 

All marine plants do not afford ſoda of the 
Cal quality. The barilla of Spain affords the 


beautiful ſoda of Alicant: 1 am aſſured that we 


might cultivate it upon our coaſts in the Medi- 
terranean, with the greateſt ſucceſs. This cul- 


ture is highly intereſting to the arts and com- 
merce; and government ought to encourage 


this new ſpecies of induſtry. But an individual, 
however inclined or devoted to the public good, 
might make vain efforts to appropriate this com- 
merce to our advantage, if he were not power- 
fully aſſiſted by government ; becauſe the Spa- 
niſh miniſtry has prohibited the exportation of 
the ſced of barilla, under the Aae penal- 


8 4 


tivate on the banks 970 our ande a giſt Ka 


by the name of Salicor, which affords ſoda of a 
good quality ; but the plants which grow with- 


_ out cultivation produce an inferior ſort. I have 
made an accurate analyſis of each ſpecies, the 
reſults of which may be ſeen at the article 
Verrerie of the Eucyclopedis Methodique. 

a The mineral alkali is cleared of all hetero- 


2 geneous 
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\geneous ſales by diſſolying ir in Hater, and fe- 
parating the ſeveral ſalts in proportion as they 


fall down. The laſt portion of the fluid being 
concentrated affords theſoda, which ny 
in rhomboidal octahedrons. Do 
The mineral alkali is ſometimes found in a 
native ſtate: in Egypt it is known by the name 
of Natron. The two lakes of Natron deſcribed 
by Sicard and Mr. Volney, are ſituated in the 


| deſert of Chaiar, or St. Maeaire, to the weſt | 
of Delta. Their bed is a natural cavity of thret 


or four leagues in length, and a quarter of a 
league in breadth; the bottom is ſolid and ſtony. 


It is dry during nine months in the year; but 


in winter 4 water of a violet-red colour oozes 


out of the earth, which fills the lake to five | 


or ſix feer in depth: the return it of 
ſummer evaporates this, and leaves a Beck c 


aus behind it of two feet in thickneſs which 


is dug out with bars of iron. The quantity 
obtained naman amounts to 36.000 3 ; 
WK. > 

Nr. Prouſt found Arü wha this chili 
which form the foundation of the town of Anz 


gers; the ſame chemiſt likewiſe found it upon 
a: ſtone from the falpetriere of Paris, 


The mineral alkali differs from the vege⸗ 


N 1 7 Je 
2 4 „ 4 * 
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far 


far from attracting humidity, that it efloreſces 
in the air. 3. It cryſtallizes in-chomboidal 
octahedrons. 4. It forms different products 
with the ſame e $+ It is PR 
vitrification... - 
Dq the alkalis tk ready formed i in — 
bles, or are they the product of the ſeveral 
operations. made uſe of in extracting them? 
This queſtion has divided the opinions vf che- 
miſts. Du Hamel and Groſſe proved, in 1732, 
the exiſtence of alkali in cream of tartar, by | 
treating it with the lame nitric, ſulphuric, and 2 
other acids, Margraff has given additional 
proofs of this, in a Memoir which forms the 
twentyffifth of his collection. Rouelle read a 
Memoir to the Academy on the 14th of June, 
72 pen the fame ſubject: he even affirms 
that he was acquainted with this truth before 
_ the work of Margraff appeared. See the Jour- 
0 de Phyſique, Nb Apt. | 
- Rouelle, and the marquis De Bullion, proved 
that tartar exiſts in muſt. aa 
It muſt not be concluded from Fas FRY 
"of ah alkali th vegetables, that this ſalt is there 
found i in a diſengaged ſtate. On the contrary, 
it. is found combined with acids, ous; &c. 
The alkalis, ſuch as we havedeſcribed them, 
even * they ge. been * from 
e tant — 
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every mixture, by ſolution, filtration, and eva 
poration, are not nevertheleſs in that ſtate of 
purity and diſengagement, which is neceſſary to 
be obtained in many caſes: they are nearly in 
the ſtate of neutral ſalts, by their combination 
with the carbonic acid. When it is required to 
diſengage this acid; the alkali muſt be diſſolved 
in Water, and quiek. lime then flaked in the ſolu 
tion. This ſubſtance ſeizes the curbonie acid of 
the alkali, and gives out its calorit in exchange. : 
We ſhall- ſpeak of the circumſtanees of this 
operation when we ſhall have o DH to treat 
of lime. The alkali being deprived of the cat 
bonic acid, no longer efferveſces with other 


acids; it is more cauſtic, and more violent in 


its action; unites more eaſily to oils; and is 
then called Cauſtic 1 Pure n or 
Pure Soda: 425 95 

When chis alkalb is ename and ede 1 


into the dry form, it is known by the name of 


Lapis Cauſticus. The eorroſive virtue of this 


ſubſtance depends principally upon the avidity 


with which it ſeizes 1 56 how's ang into 
deliguiom nge 
The cauſtic alkali, as it is uſually PER WER * 


always contains a ſmall quantity of carbonic 


acid, filiceous earth, iron, lime, &c. Mr. Ber- 
r lug f * the following means of 
. | ge ==] 


Mineral Fixed Alkali, 17% 
purifying! it — He'coneentrates che cauſtic url. 


ivium until it has acquired a flight degres of 


tonfiltence ; at which period he mixes it with 
alcohol, and draws off a portion Þy diſtillation: 
A* ſoon as the retort is become cold, he finds 
it to contain cry ſtals, mixed with à blackiſh 
earth, in a fmiall quantity of liquor of à dark 
| colour; which'is feparky Et 
alkali in the alcohol, Which ſwims above like an 

oil. Theſe cryſtals conſiſt of the atkali ſatu- 
rated with the carbonic acid; and are inſoluble 
in ſpirit of wine; the depoſition” ri of 


ſiliceous earth, me, Aon ci nnd ien 


The cauffic al kali in a- ſtate of g great 7 
difſol ved in th alcohol, ſwims above the aque- 
ous folution- which contains the efferveſcent 
_ alkali. If the fpirituous ſolution of alkali be 
concentrated on the ſand-bath, tranſparent 
cryſtals are formed, which cenſiſt of the pure 
alkali itſelf; theſe cryſtals appear to be formed 
by quadrangular pyramids inſerted one in ano- 
ther ; they are very deliqueſeent, are ſoluble in 
water and in alcohol, and produce cold by 
their ſolution.— See the nn de enen 


29 page 401. r * 


The alkalis we have juſd ſpoken of, com- 
bine eaſily with fulphur. '1 


"This eee ny be effeted—- . By chi O 
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fuſion of 8 parts ol alkali. HY ſulphur. 
2, By digeſting the pure and liquid alkali upon 
ſulphur.In theſe caſes the alkali becomes of 
a reddiſh- yellow colour. ... 


Thefolytionsaffulphurinalkaliareknownby 
the name of LiversofSulpbur, Sulphures of Al- 
kali, &c. They emit an offenfiye ſmell, reſem- 
bling that of rotten. eggs. Os 18 mc 
hy & the "hay of n ſtinki 


Sh. 


2ad.the reſults; this Mia at nar bee he 
ancient chemiſts. diſtinguiſhed by the name of 
Milk of Sulphur, and Magiſtery of Sulphur. 

Theſe ſulphures on hepars, diſſolve metals. 
Gold itſelf may be ſo divided by this means as 
to paſs through filters. Stahl has ſuppoſed 
that Moſes made uſe of this method to enable 
the Iſraelites to drink the golden cal. 
Though the analyſis of the two alkalis has 


nat been made with ſtrineſs, feveral experi- 
ments lead us to believe that nitrogene is one of 


their principles. Mr. Thouvenel, having ex- 
poſed waſhed chalk to the exhalations of ani- 
mal ſubſtances in putrefaction, obtained. nitrate 

of pot-aſh, or common nitre. I have repeated 


this experiment in a cloſed 8 of ſix feet 
ſquare. Twenty-five pounds of chalk. waſhed 


in warm water, and expoſed to the exhalationof 
bullock's 
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bullock's blood in putrefaction during eleven 
months, afforded nine ounces of nitrate of lime, 
in a dried ſtate; and three ounces one gros of 
cryſtals.of nitrate of pot-aſh, or common nitre. 

The repeated: diſtillation of ſoaps decom- 
poſes them, and affords ammoniac. Now the 
analyfis of this laſt, by Mr. Berthollet, proves 
the exiſtence of nitrogenous gas as one of its 
conſtituent parts. There is therefore room to 

apprehend that nitrogene gas is one of me 
principles of alkalis. . 

The experiments of Mr. Abend as vl 
as my own, lead me to believe that this gas, 
when combined with lime, forms pot-aſh, or 
the vegetable alkali ; while its union with mag- 
neſia forms ſoda. This laſt opinion is ſupport- 
ed by the experiments—1. Of Dehne, who ob- 
tained: magneſia from foda (ſee Crell's Chemi- 
cal Annals, 1781, page £3). 2. Of Mr. Deyeux, 
who.obtained ſimilar reſults even before Mr. 
Dehne. 3. Of Mr. Lorgna, who obtained much 
magneſia by diſſolving, evaporating, and cal- 
cining. ſoda repeatedly. (Journal de Phyſique, 
1787). Mr. N We theſe various 
experiments in Lit 55 
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1 Volatile Altali. 


ee YO SHAPES, 
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cem, aum. or - the vum. TY 


UR teens EEE not „eld exhibited 
more than one ſpecies of volatile alkali. 


Its formation appears to be owing to putrefac- 
. tion; and though the diſtillation of ſome 


ſchiſti affords it, yet this circuinſtance may be 
attributed to their' origin, which is pretty ge- 
nerally aſeribed to vegetable © and animal de- 
compoſition. © We find frequently enough, in 
thefe ſubſtances, the print of fiſhes, which is 

in favour of this opinion. Some plants likewiſe 


afford volatile alkali; for Which reaſon they 


have been called Animal Plants. But the vo- 
latile alkali is more eſpecially afforded by ani- 


. mal ſubftances: the diſtillation of all their 


parts affords it in conſiderable abundance, 
Hornsare employed in preference, beraufe they 


are reſolvedalmoſt entirely into-oil and volatile 
Alkali. The putrefiition! of all animal ſub- 


ſtances produces volatile Alkali; and in this 


7 caſe, as well as in diſtillation, it is formed by the 


combination of its two conſtituent parts: for the 


g * often f fails in ee any alkali 


5 . I. Way 


, % 5 % . 
Fa 4 Þ g 1 * 


readyf formed; Im füch parts as dittillation or pu- 
trefattibn woutd' #undantly afford it from. 
Almoſtall the volatile alkali made uſe 72 in 
comes or th edteine, 1 is "afforded by. the de- 


Tt 41 11 
cofnp. Rf fr ammoniac,” "Tt i: 18 even on ac 


taff of this circumilfante that the Chemitts 
who have' drawn up "the New Now enclathre 
have dittinguiſked OY Volarife ant by the 
Rafe Uf Krhmdfttac⸗ nn ; 

T Brit anmonide in à ftate ip onde 
ble pürity, equal parts of fifred quickdime and 


muriate'sf arninoniac, or continior fat ammont= 


ac in powder, are mixed. This mixture is chen 
int röducell into a retort᷑, to Wick A receiver 
and tlie pparatus of Woulfe have been adapted. 


A quantity of pùfe Water is to be put into the 


bottles, correſpondentt to the weight of the ſalt 
employed; and the junctures of the veſſels are 
made good with the ufudl lutes. The amino- 


nac is diſengaged in the ſtate of gas, at the firſt 


| impreſſion of the*fire. It combines with the 


water with heat; and when the water of the firſt. 


bottle is faturired, the gas Paſſes to that of the 
ſecond, and ſaturates it in its turn. 

" Volatile alkali is known by its very eb 
but not diſagreeable ſmell. Ix is ealily reduci- 
ble into the fate of gas, and preſerves! this form 


at the temperature of the atmoſphere. This gas 


NS may 


at | Volatile Allalk. 


may be obtained by decompoſing: the. muriate 

Hh ammoniac by quick-lime, nd reveininguhe 

product — ß 
Alkaline gas kills animals, and corrodes he 

ſkin. The irritation is ſuch, that J have ſeen 

pimples ariſe all. over the bodies . a Nen 
eben to its amal. 

a ANG be eee dane ade in x * Neun 1 is 

enlarged before it goes out, and the gas ſuffers 

a decompoſition, Alkaline gas is lighter chan 

atmoſpheric air; and has even been mentioned, 

on account of its lightneſs, as a proper ſub- 
ſtance to fill balloons. The count De Milly 

propoſed to place a brazier, or veſſel contain 
ing fire, under the balloon, to keep the gas in 

its greateſt ſtate of expanſibility.- 4c 
The experiments of Dr. Prieſtley, who chai 

ed alkaline gas into hydrogene gas by means 

of the electric ſpark; thoſe of the chevalier 

| Laudriani, who, by paſſing the ſame gas through 8 

ignited glaſs tubes, obtained a large; quantity. 

of hydrogenous gas. -occaſioned a ſuſpicion 

of the exiſtence of hydrogene among the prin- 

ciples..of alkaline gas. But the experiments 

of Mr. Berthollet have removed all doubts On; 

this ſubject; and all obſervations appear 

Urs ee to conſider this alkali 


W 44. e OE 1 4 * 
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Volatile Alkali. 


As a einpounF's "the pita gun and a ya. 
genus gaſ ess 10 

1. If the gn muriatic acid be Wien | 
with very pure ammoniac, an efferveſcence 
takes place, with a diſengagement of nitroge- 
nous gas, a production of water, and a con ver- 
ſion of the oxigenated acid into the ordinary 
muriatic acid. In this beautiful experiment, 
the water which is produced 1 is formed by the 
combination'of the hydrogene of the alkali and 
the oxigene of the acid; and the nitrogene gas 


u ſet at liberty, is diſſipated. 


* 


2. When the nitrate of ammoniac is expoſed 
to diſtillation, nitrogene gas is obtained, and a 
greater quantity of water is found in the re- | 


caver than the ſalt itſelf contained. After the 
operation, the ammoniac is found no longer to 
exiſt. The water of the receiver is ſlightly 
charged with a ſmall quantity of nitric acid, 
which had paſſed over. In this caſe, the hy- 
drogene of the alkali,” and the oxigene of the 
acid, form the water in the receiver, 1 the 
nitrogenous gas eſcapes. | 

If the oxides of copper or gold be heated 
with ammoniacal gas, the product is water and 
nitrogenous gas, and the metals are reduced. 
I have obſerved that the oxides of arſenic, 
being digeſted wich ammoniac, are reduced, 

and 


that we mutt. refer the experiment of. Mr. John 
Michael Hauſlman of Colmar, wha, by paſſing 


o 
, M r 


m.odabedral pryſtals of, arſenic. 
In this caſe hag is a diſengagement af nitro 


gene gas, and a formation of water. 


It very often happens when — 


cher or tin, are diſſolyed by means: of the 


nitric acid, that an abſarptiqn ꝑf air ti 


* $42 ; 


inſſead of a diſengagement of .nitrays, gas, as 


might he expected; I have ſean ſeveral. perſons 
very much embarraſſed in Nen ets and I 
have often been ſo n nom 


takes place more elpecialiy arg 4 „ erp: — 


centrated acid is made uſe of, and the. apps 
is in fins filings: in this caſe am o. 
quged. Lhave ſheyn this fact t auditors 
long, befgre. I was acquainted with. the theory 


gf jts.lormatiqn. That which led me re fue 


is Friſtenge, was the, Pints colour Which che 
ſolution takes in this caſe. This ammoniac is 


Produced hy the combination of the hydrogene 


of the, water with the nitrogene gas of the ni- 


tric agid; while the 9x1gene of the ſame acid, | 
and that of the water, gxided,, the metal, and 


prepared it 1785 ſolution. It is to a ſimilax ca 


nitrous 823 through a certain quantity of Preci- 
Pitate of iron, in rhe mercprial apparatus, ob- 
a that this gas As een abſorbed, and 
. the 


Polatile Alkali. 1 193 


the colour of the iron changed; at the ſame 
time that vapour of ammoniac was found in the 
veſſels. It is by a ſimilar theory we may ac 
count for the formation of alkaline gas, by the 
mixture of hepatie gas and nitrous ga over 
mercury, as Mr. Kirwan obſerves. 

Mr. Auſtin formed ammoniac ; but he ol 
ſeryed that the combination of nitrogenous gas 
with'the baſe of hydrogene does not take place, 
unleſs this laſt 1 is in a ſtate of great condenſa. 
tion. 7 

The s of 3 ammoniac c by Jiftilation 
and putrefaction, appears to me likewiſe to in- 
dicate its conftituent parts. In fact, there is in 
both theſe operations a diſengagement of hy- 
drogene and nitrogene gas, and their e. 
tion produces ammoniac. | 

Mr. Berthollet has proved, by the way of Jes | 
compoſition, that one thouſand parts of ammo. 

niac, by weight, are compoſed of about eight 
hundred and ſeven of nitrogene gas, and one 
hundred and ninety-three of /hydrogene gas. 
See the collection of the Royal een 
1784; Page 316. 

According to Dr. Auſtin, the nirrogene gas 
is in proportion to the hydrogene, as one hun- 
dred and twenty-one to thirty-two, 
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e the Combination of Oxigene 5 
with certain Baſes forming Acids. 


7" appears to be out of doubt; that the bodies 
which we are agreed to call Acids, are com- 
binations of vital air with a certain elementary 
ſubſtance. The analyſis of almoſt all the acids, 
whoſe component parts are known, eſtabliſhes 
this truth in à poſitive manner; and it is on 
account of this property that the denomination 
of Oxigenous Gas has been given to vital air. 

Every ſubſtance which rg gcc follow- 
ing properties is called an Acid: e 

A. The word /our, which is afutly y 
ed to denote the impreſſion or lively and ſharp 
ſenſation produced on the tongue by certain 
bodies, may be regarded as ſynonymous to the 
word actd. The only difference which may be 
eſtabliſhed between them is, that the one de- 
notes a weak ſenſation, whereas the other com- 
prehends all the degrees of force from the leaſt 
perceptible taſte to the greateſt degree of cau- 
ſticity. We ſay that verjuice, gooſeberries, or 
lemons; are /our ; but we uſe the word acid to 
expreſs the-impreflion which the nitric; ſul phu- 
ric, or muriatic acids make upon the tongue. 

1 ; The 


| General Properties of Acids, 18s 
The cauſticity of acids appears to ariſe from 
their ſtrong tendency to combination; and it 
is from this property that the immortal New< 
ton has defined enn to obe bodies which attract 
and are attracted. e, 
It is alſo from this property that certain che- 
e- we eee, acids to be pointed bodies. 
On account of this decided tendency to com- 
bination which acids poſſeſs, it ſeldom happens 
| that we find them in a diſengaged ſtate. 


75 


B. A ſecond property of acids is that of 
changing certain blue vegetable colours into 
red, ſuch as the colour of turnſole, ſyrup of 
violets, &c. Theſe two re- agents are common 

ly uſed to aſcertain the preſence of acids. 


The tincture of turnſole is prepared by light- 
ly infuſing in water that ſubſtance” which is 
Eknovn in common under the name of Turnſole 
or Litmus. If the water be too lightly charged 
with the colouring matter, the infuſion has a 
violet tinge, and muſt in that caſe be diluted 
with water until it becomes blue. The tine 
ture of turnſole, when expoſed to the ſun, be- 
comes red, even in cloſed veſſels; and ſome time 
afterwards the colouring part is diſengaged, and 
falls down in the form of a mucilaginous diſco- 
loured ſubſtance. Alcohol may be uſed inſtead: 

of water in the preparation of this tincture. 
9 0 „%% On 
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It is generally ſuppoſed. that the turnſole fa. 
bricated in Holland is nothing more xhan the 
colouring matter extracted from. the rags or 
cloths of turnſole of Grand-Galargues, and 
precipitated upon a marly earth. Theſe rags 
are prepared by impregnating them with the 
juice of nightſhade , (morelle), and expoſing 
them to the vapour of urine, which develops 
their blue colour. The rags are ſent into Hol- 
| land, which has given riſe to the opinion that 
they are uſed in the fabrication of turnſole ; but 
ſubſequent enquiries have taught me that theſe 
cloths are {ent to the dealers in cheeſe, who ex- 
tract a colour by infuſion, and waſh their cheeſes 
with it, to give them a red colour. I am con- 
vinced by the analyſis of turnſole, that the co- 
louring matter is of the ſame nature as that of 
archil (orfeille); and that this principle is fix. 
ed on a calcareous earth, and a ſmall quantity 
of pot-aſh. In conſequence of this analyſis, 
Ihave endeavoured to cauſe the liken parellus 
of Auvergne to ferment with urine, lime, and 
alkali; and I obtained a paſte fimilar to that of 
turnſole. The addition of alkali appears to me 
to be neceſſary to prevent the development of 
the red colour, which, when combined with 
the blue, forms the violet of the archil, 

When any concentrated acid is to be tried 

© = with 


General Properties of Acids. 1287 


with ſyrup of violets, there are two particulars 
to be attended to. 1. The ſyrup of violets is 
ften green, becauſe the petal of the violet con- 
tains a yellow part at its baſe, which, when 
combined with the blue, forms this green co- 
lour: it is therefore eſſential to employ only 
the blue of the petal in order to have a beauti- 
ful blue infuſion. 2. Care muſt be taken to 
dilute the ſyrup with a certain quantity of wa- 
ter; becauſe otherwiſe concentrated acids, ſuch 
as the ſulphuric, would burn it, and form acoal. 
The ſimple infuſion of violets MAY be uſed 
inſtead of the ſyrup. | 
The colouring matter of his 18 not Gon. 
able to the impreſſion of acids. The ſulphuric 
acid diſſolves it without altering the colour. 
Ci. A third character of acids is, they efferveſce 
with alkalis; but this property is not general. 
I, Becauſe the carbonic acid, and almoſt all 
weak acids, cannot be diſtinguiſhed by this pro- 
perty. 2. Becauſe the pureſt alkalis combine 
with acids, without motion or efferveſcence. 
Is there not one ſingle acid in nature, of 
which the others may be only modifications? 
.. Paracelſus admitted an univerſal principle 
of acidity, which communicated taſte and ſo- 
kahn tr to all its compounds. 
eicher believed that this principle was com- 
1 poſed 


| _ moſt chemiſts for a long mes +: 16 454 
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poſed of water and vitrifiable earth. Stahl en- 
deavoured to prove that the ſulphuric acid Wa 
the univerſal acid; and his opinion \ was adopted 


E 


Long after the time of Stahl, Wee main 
tained that the acid element was contained in 


fire. This ſyſtem, which is founded on cer⸗ 
tain known facts, has had its ſupporters. 


The chevalier Landriani imagined he had 
ſucceeded in reducing all the acids to the car 
bonic acid; becauſe, by treating them all with 
different ſubſtances, he obtained this laſt as the 
conſtant reſult of his analyſis. He was led into 


an error, for want of having ſufficientlyattended 


to the decompoſition of the acids he madeuſe of, 
and the combination of their oxigene with the 


earbone of the bodies which entered into his e ex- 


periments, and produced the carbonic acid. 

Laſtly, the ſtrict analyſis and ſyntheſis of moſt 
of the known acids, have proved to Mr. La- 
voiſier that oxigene is the baſe of alt of them; 
and that their differences and varieties ariſe 
only from the ſubſtance with 8 this com- 
mon principle i is combined. cee ee 

© Oxigene united with metals Terri Wander 
and among theſe laſt there are ſome which poſ- 
ſeſs acid reer eng nnn are : claſſed mee 
acid nnn ee eee 
e c 8 Oxigene 
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Oxigene combined with inflammable ſub. 
ſtances, eee ee, and oils, forms 
other acids. e wes ri 
. action 12 acids upon ee in general 
| cannot be.underſtood but by founding our ex- 
planations upon the data which we have eſta- 
bliſhed reſpecting] the nature of their Sant inter 
Parts. VNüVQ 
+ £6; adheſion of h to ahi Suſie is more 
or. leſs. ſtrong in the ſeveral acids, and conſe- 
quently their decompoſition is more or leſs eaſy; 
as, for example, in metallic ſolutions, which do 
not take place excepting when the metal is in 
the ſtate of an oxide. The acid which willyield 
its oxigene with the greateſt facility to oxide the 
metal, will have the moſt powerful action upon 
it. Hence it happens, that the nitre and the 
nitro. muriatic acids are thoſe which diſſolve 
metals the moſt readily; and hence likewiſe it 
happens that the muriatic acid diſſolves the 
oxides. more eaſily than the metals, while the 
nitric acid acts contrariwiſe : hence alſo itariſes 
that this laſt acts ſo powerfully upon oils, '&Cc;, 
It is impoſſible to conceive and explain the 
various phenomena preſented to us by acids in 
their operations, if we have no idea of their 
Sonſtituent principles. Stahl would not have 
ee in the e of Hulphe, if he had 
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underſtood the decornpolition of me fulptiir 
acid upon charcoal; and if we except thecort<= 
binations of acids with alkalis; and Wi wo 
tain earths, theſe ſubſtances are either totally or 
partially decompoſed in all the operations made 
with them upon metals, vegetables, and"ani= 


>. 


mals, as we ſhall find by obſerving the pheno: 


mena exhibited in theſe caſes reſpectively. 1 

We ſhall at preſent treat only of ſome of the 
acids, and ſhall direct our attention to the others 
in proportion as we ſhall have occaſion to treat 
of the various ſubſtances which afford them: we 


mall attend in preference to thoſe which are the 


beft known, and which have the greateſt ififlti< 


ence in the operations of nature, as war as' in 


_— or our emen 5 e 
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Concerning the Carbonic Acid. : 
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T8 acid is almoſt always obſerved in all 
ſtate of gas. We find that the Ae iefits 
were in ſome meaſure acquainted' wirkt it. Van 
Helmont called it Gas Silveſtre, the gas of mut, 


or of che vintage. Becher himſelf had a ceng⸗ 


arte noten of it; a appears vf 
fole 


- 
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e fermentationem apertam et elauſam; in aperta 
«-potus fermentatus ſanior eſt, ſed fortior in 
& clauſ#: cauſa eſt, quod evaporantia rare facta 
eorpuſcula, imprimis magna adhuc fil veſtri- 
< ang ſpirituum copia, de quibus antea egimus; 


<.retineatyr, et in ipſuny potum 1 a | 


c unde valde eum fortem reddit.“ 
Hoffann attributed the virtue of moſt. 35 
OL wen 10 an SON! lr e e en in 


Mr. ven * send et or: in uh 


{cools at Montpellier, proved in 1750 that 
the waters of Seltzer owed cheir virtue to a 
e ere portion of ai. . 
In 2755, Dr. Black of — doin 
that lime. ſtone contains much air of a different 
nature from common air. He affirmed chat tlie 
difengagement of this air converted it into lime, 
and that by the reſtoration of this air calcareous 
ſtone was regenerated. In the year 1746, Dr. 
nw ſupported this doctrine with new facts. 
Mr. Jacquin, profeſſor of Vienna, reſumed the 
teme purſuit, multiplied experiments on the 
manner of extracting this air, and added other 
proofs” ic confirmation that the abſence of the 
är tendered alkalis cauſtic, and formed limes 
on Prieftley exhubited all the perſpicuĩty and 
= pre- 


following paſſage: . Diſtinguitur autem inter 
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preciſion on this ſubject which might be ex- 
pected from his abilities, and his {kill in making 
ex periments of this kind. This ſubſtance was 
then known by the name of Fixed Air. In 
1772, Bergmann proved that it is an acid, 
which he called by the name of Aerial Acid. 
Since the time of this celebrated chemiſt, it has 
been diſtinguiſhed by the names of Mephitic 
acid, Cretaceous acid, &c.: and as ſoon as it 
was proved to conſiſt of a combination of oxi- 
gene and carbone, or pure charcoal, the name of 

Carbonic acid was appropriated. gorge? tn 
The carbonic acid is found in three differ- 
ent ſtates. 1. In that of gas. 2. In a ſtate of 
mixture. 3. In a ſtate of combination. 8 70 
It is found in the ſtate of gas at the Grotto del 
Cano; near Naples; at the well of Perols, near 
Montpellier; in that of Negrae in Vivarais; 
upon the ſurſace of the Lake Averno in Italy, 
on thoſe of ſeveral ſprings; in various ſub- 
terraneous places, ſuch as tombs, cellars, neceſ.. 
 faries, &c. It is diſengaged in this form bythe 
decompoſition of vegetables heaped together, 
by the fermentation of; wine or beer, 180 the pu- 

tre faction of animal matters, &. 1 
It exiſts in the ſtate of eee mixture in 
mineral waters, ſince in theſe it poſſeſſes all its. 
arid "INUIT: P 
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It exiſts in a of conbisation, in . ne. 
ſtone, common wagneſia, alkalis, & c. 
Various proceſſes are employed to called 1 
according to the ſtate in which it is found. 
I. When the carbonic acid exiſts in the ſtate 
of gas, it may be collected 1. By filling a bot - 
tle: with water, and emptying it into the atmo- 
Iphere f xhis gas; the acid takes the place of 
the water, and the bottle is afterwards corked 
to xetain it. 2, By expoſing lime water, cauſtic 
alkalis, or even pure water, in its atmoſphere: 
the gaſeous acid, mixes or.combines, with, theſe 
_ ſubſtances; and may be afterwards, extracted, by 
gene . which we, ſhall proceed to deſcribe. 
LL. When the. carbonic, acid exiſts in a Nate 
of ; combination, , it may be extracted.—1. By 
diſtillation with a ſtrong heat. 2. By the re- 
f n pf o other acids, ſuch as the ſulphuric acid, 


which has the advantage of not being volatile, 
and conſequently is not altered by its mixture 
with the carbonic acid which is diſengaged. 

1 When ti the carbonic acid exiſts in the Br 
pe ſimple mixture, as in water, briſk wines, &c. 
it may be obtained —1 By agitation of the 
liquid which contains i it; as Mr. Venel pra- 
tiſed, by making uſe of A bottle, to Nie he 
adapted a moiſtened bladder. Nn * Ans en 

2. By, diſtillation of the ſame. one”. of 


Vol. I. 8 3. The 


two firſt methods are not accurate. 


2 l W * 
: Sh ons 2 
n * 
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8 The proceſs indicated by Mr. Gioanetti, 


conſiſts in precipitating the carbonic acid by 
means of lime- water, weighing the preeipitate, 


and deducting thirteen thirty- ſecond parts for 


the proportion of carbonic acid; ĩt having been 


deduced from analyfis, by this celebrated phy- 
ſician, that thirty-two parts of earbonate of lime 


contain ſeventeen Hepes two. ru and tips - 
teen acid. e . 

This Wtaner is an Acid. as is proved 
1. Becauſe tincture of turnſale, agitated in a 
bottle filled with this gas, becomes red. 2. Am- 


moniac, or volatile alkali, poured into a veſſel 


filled with the gas, is neutralized. 3. Water 


impregnated with this gas is ſtrongly ſub-acid. 


4. It neutralizes une and ee them a to. 
Elyitalive. drt hag . rl od $Y 
It remains at preſent t to examine the proper. 


| ries'of this acid gas. Le oh | 
A. It is unfit for ap Hiſtory in in- 
forms us chat two flaves whom Tiberius cauſed 


to deſcend into the Grotto del Cano, were im- 
mediately ſtifled; and two criminals that Peter 
de Toledo cauſed to be ſhut- in there, ſuffered . 
the ſame fate. The abbẽ Nollet, who had the 


courage to reſpire the vapour, perceived a'fuf- - 
Le r 111 


2 


focating ſenſation, and a ſlię 


which prodiiced'coughing and ſneezing. Pila- 


won, . &% ; 
— 5 * e - 
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tre de Roſier, who preſents himſelf to our notice 


on all occaſions wherein danger was to be faced, 
cauſed himſelf to be faſtened by cords fixed 
under his arms, and deſcended into the gaſeous 


atmoſphere of a bac k of beer in fermentation. 


He had ſcarcely entered into the mephitis be- 


fore ſlight prickings obliged him to- ſhut his 
eyes; a violent ſuffocation prevented him from 


reſpiring; he felt a giddineſs, accompanied with 


thoſe noiſes which characterize the apoplexy: 
and when he was drawn up, his fight remained 


dim for ſeveral minutes; the blood had filled 
the jugulars; his countenance had become 
purple; and he neither heard nor ſpoke but 


with great difficulty: all theſe ſymptoms how- 
ever di ſappeared by degrees. 


It is chis gas which produces the many un- 


hagtag'agcidenar at the opening of cellars, in 
places where wine; cyder, or beer are ſuffered 


to ferment. Birds plunged in the carbonic 
acid gas, ſuddenly periſn. The famous Lake 
of Averno, where Virgil placed the entrance 
ol hell, exhales ſo large a quantity of carbonic 
acid, that birds cannot fly over it with impu- 
nity. When the waters of Boulidou of Perols 
_ are dry, ſuch birds as attempt to quench their 
thirſt in the clefts; are enveloped 1 in the en. 


tic vapour, and die. 
ant O 2 | Frogs, 


S 
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. plunged i in an atmoſphere of TOY 
nic acid, live from forty to ſixty enn * 


ae their reſpiration. ! 33 
Inſects are rendered torpid after a certain 


time of remaining in this air; but they reſume 
their livelineſs the moment they are N to 


the free air. 1 4. 
Bergmann 8 that n wh ſufforates 
4 _ extinguiſhing irritability: he founds his opi- 
nion upon the circumſtance of his having taken 
out the heart of an animal which had died in 
the carbonic acid, before it was cold, and it 
exhibited no ſign of irritability. The cheva- 


lier Landriani has proceeded ſtill further; for 


he affirms that this gas extinguiſhes irritability, 
even when applied to the ſkin; and has aſſerted 


that, by tying a bladder full of this gas to the 
neck of a fowl, in ſuch a manner that the head 


only of the animal was in the open air, and the 


| whole body enveloped in the bladder, the fowl 


immediately periſhed. The abbẽ Fontana has 
repeated and varied this en on rare 
animals, none of which died. . 6 
The count Morrozzo ted nperi- 


ments made in the preſence of Dr. Cigna; 
the reſults of which appear to invalidate the 


conſequences of . the. celebrated Bergmann: 
but it is to be obſerved, that the.chemiſt. of 


PROS | a | | Turi In 


* 
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Turin cauſed his animals to die only in air 


vitiated by the death of another animal; and 


that in this circumſtance the nitrogene gas pre- 
dominates.—“ 


B. The carbonic acid is improper for vege - 
tation. Pr. Prieſtley having kept the roots of 
ſeveral plants in water impregnated with the' 
carbonic acid, obſerved that they all periſhed; 
and in thoſe inſtances where plants are obſerved 
to vegetate in water or in air which contains 
this gas, the quantity of gas is very ſmall. 

Mr. Senebier has even obſerved, that plants 
which are ſuffered to grow in water ſlightly aci- 
dulated with this gas, emit a much larger quan- 
tity of oxigenous gas; becauſe, in this caſe, the 
acid is decompoſed, the carbonaceous principle 


combines and is fixed in THe VERSE, Nara, 


the oxigene is thrown off. 2 

I have obſerved that thoſe fungi Inch are 
formed in ſubterraneous places, are almoſt to- 
tally reſolved into carbonic acid; but if theſe 
vegetables be gradually expoſed to the action 
of light, the proportion of acid diminiſhes; 
while that of the coaly principle augments, and 
the vegetable becomes coloured. I have pur- 


ſued theſe experiments Wim the gremelt care in 


be coal mine. 
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| We The carbonic; acid is cafily diſſol ved in 

| | water. Water impregnated with this acid poſ- - 
Y ſeſſes very valuable medicinal qualities; and ſe- 

| veral apparatus ha ve been ſucceſſively invent- 
1 ed to facilitate this mixture. The apparatus 
- of Nooth, improved by Parker and Magellan, 
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art is incapa 
| poſition of mineral waters. It muſt be admitted 


is one of the moſt ingenious. On this ſubject _ 
the Encyclopedie Mẽthodique may be — 
ed, article Acide Mephitiqume. 
The natural acidulous mineral waters 205 not 
differ from theſe, excepting in conſequence of 


their holding other principles in folution; and 


they may be perfectly imitated when their ana- 
Iyſis is well known. It is abſurd to think that 
e of imitating nature in the com- 


that the proceſſes of nature are abſolutely un- 


- known to us, in all the operations which relate 
to life; and we cannot flatter ourſel ves with the 
hope of imitating her in theſe circumſtances. 


But when the queſtion relates to an operation 


purely mechanical, or conſiſting of the ſolution 


of certain known prineiples in water, we can 


and ought to perform it even ſtill better, as we 
have the power of varying the doſes; and pro- 


portioning the efficacy of any artificial mineral 
water to the purpoſes to which it is n 
to be 1 25 41 at 

e D. The 
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common air. The proportion between thefe 
two airs in weight, according to Mr. Kirwan, 
is 45,69 to 68,74. The proportion, according 
to the ee eee, of Mr. ee is We 
to 69.50. . e 
This ae dee eee it to ebay 
the. loweſt: ſituations; and even gives it the 
property of being poured out from one veſſel 
to another, ſo as to diſplace the atmoſpheric 


air. This truly curious phenomenon was ob- 
ſerved by Mr. De Sauvages, as may be ſeen in 


his Diſſertation upon Air, which was crowned 
in Marſeilles in 175060. | | 

It appears to be proved, by babe zent experi- 
ments, that the carbonic acid is a combination 
of carbone, or pure charcoal, and oxigene. 


1. The oxides of mercury, when diſtilled, are 
reducible without addition, and afford only ox- 


igenous gas ; but if a ſmall quantity of char- 
coal be mixed with the oxide, the product which 
comes over conſiſts. of carbonic gas only, and 
the weight of the charcoal is diminiſhed. 
2. If well-made charcoal be ignited, and 
plunged into a veſſel filled with oxigenous gas, 
and the veſſel be inſtantly cloſed; the char- 
coal burns rapidly, and at laſt goes out: the 
product 1 in this experiment is Carbonic acid, 
5 which 
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which may: be ſeparated -by the known pro- 
ceſſes; the remainder is a ſmall quantity of oxi- 
genous gas, which may be ee into car- 
bonic acid by the ſame treatment. 5 

In theſe experiments I fee nothing but eg : 
coal and oxigenous gas: and . ae 
deduced is ſimple and natural. „„ 

The proportion of wheres is to that of oxi- 
gene as ra;o2880) 96,6995 2679. 1, 1,77 

When the carbonic aid in Pe: . is 
3 by burning hydrogenous gas, it ariſes | 
from carbone held in ſolution in this gas. The ä 
carbone may even be diſſolved in hydrogenous 
gas, by expoſing it to the focus of the burning 
mirror in the mercurial apparatus, een a n 
veſſel filled with this gas. 

The hydrogenous gas which is waa geln 
Wr of ſulphuric acid and iron, holds 
more or leſs of eharcoal in ſolution; becauſe 
iron itſelf contains this ſubſtance in a greater 
or leſs quantity, as is aſcertained by the fine 
experiments of Meſſrs. Bertholler, POE: 
and Vander Monde. r 
The alkalis, ſuch as we We meet with 

HER; contain carbonic acid; and it is this acid 
which modifies them, and diminiſhes their 
energy, at the ſame time that it communicates 
oP * the f of efferveſcing. We may 

therefore 


Carbonate of Pot. . 20 


therefore conſider alkalis as carbonates with 
exceſs of alkali; and it is eaſy to ſaturate this 


ſuperabundant ene e to et true nge er 


ern adn Tale £5 S655 od Wen BHD TE 
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ARTICLE I); 
Carbonate of Fot-aſn. TE 
u carbonate of pot. aſl ws formerly 8 


rioguiſhed by the name of Cretaceous Tartar. 
The method of cauſing « oil of tartar to cryſtal- 


lize, has long been known. Bonhius and Mon- . 
tet have ſucceſſively ſhewn theſe proceſſes: but 


the ſimpleſt conſiſts in expoſing an alkaline 


ſolution in an atmoſphere of the acid gas which 


1s diſengaged i in the vinous fermentation ; ; the 
| alkali becomes ſaturated, and forms tetrahedral 
priſmatic cryſtals terminated by very ſhort 
four-ſided pyramids. | 

I have ſeveral times obtained thoſe cryſtals 
in the form of quadrangular priſms, With their 
extremities cut off flantwiſe. 

This neutral falt no longer poſſeſſes the uri- 
nous taſte of the alkali, but exhibits the pene- 
trating taſte of neutral ſalts, and may be em- 


ployed in medicine with the greateſt ſucceſs. 


I have been a witneſs to its being taken in the 


dofe of one dram ( gros) without the leaſt 3 in- 
convenience. 5 


This 
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This ſalr poſſeſſes an advantage. 


ſalt of tartar, in being 1 n. and always : 
of the ſame, virtue. in hatarnrto radi 


It contains, Para to ag price of 5 
Bergmann, twenty parts acid, forty- eight al- 


kali, and thirty-two: water, in the quintal. 


It does not attract the humidity of the air, I 
have preſerved ſome of it for ſeveral years in a 


capſule, without any appearance of alteration. 


The carbonate of pot-aſh is decompoſed by 


ex; in a ſufficient heat, which occaſions ; à con- 


ſiderable boiling or ebullition. The reſidue is 
glaſs, in which the alkali i is in the cauſtic. ſtate. | 


Lime decompoſes the carbonate, by uniting to 


the acid; and acids produce the ſame effect, 
by combining with the alkaline baſes. 


ARTICLE II. 
5 Carbonate of Soda. Ts 
The ations of Atrated Mineral al- N 


kali, Cretaceous Soda, &c. have been ſucceſ- 


ſively given to this kind of carbonate. 

The mineral alkali, in its natural, ſtate, con- 
tains a-greater quantity of carbonic acid than 
the vegetable; and nothing more is neceſſary 


than to diſſolve it, and duly W the wa- 
| 275 in n order to obtain it in cryſtalss. 


"Theſe 


Carbonate of Ammoniac. 203 
Theſe cryſtals are uſually rhomboidal octa- 
hedrons; and ſometimes have the form of 
rhomboidal laminæ, applied obliquely one 
upon the other, ſo that they reſemble tiles. 
This carbonate effloreſces in the air. 

One hundred parts contain ſixteen parts acid, 
twenty alkali, and fixty-four water.. 
The affinity of its baſis with filex is ſtronger 

than that of the carbonate of por-aſh; in con- 
ſequence of which, the vitrification it . 
3s more quick and eaſy. wy 
Lime and the acids decompoſe it, With the 
1455 phenomena which we ies nnen at che 
| Ann ID of Pot-aſh, | 


_ 


ARTICLE III. 


Carbonate of Ammoniac. | 


This ſalt has been generally known by the 


name of Concrete Volatile Alkali. It has like- 
wiſe been eee ene by that of kene 
Volatile Alkali, &c. | 

It may be obtained by diſtillation from many 
animal ſubſtances. Tobacco affords, likewiſe, 


a large proportion; but almoſt the whole of 


that which is employed in the arts, and in me- 


dicine, is formed by the direct combination of 
the carbonic acid andammoniac, or volatile al- 


. cli. 
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kali. This combination may be effected i. By 
paſſing the carbonic acid through ammoniac, 
or the pure volatile alkali in ſolution. 2. By 
expoſing ammoniac in an atmoſphere of car- 
bonic acid gas. 3. By decompoſing the mu- 
riate of ammoniac by the neutral ſalts which 
contain this acid, ſuch as the carbonate of lime 
or common chalk. For this purpoſe, white 


chalk is taken, and very accurately dried; and 
then mixed with equal Parts of muriate of am- 


moniac, or common ſal ammoniac in fine pow- 


der. This mixture is put into a retort, and 


diſtilled; the ammoniac and the carbonic acid 
being diſengaged from their baſes; and reduced 


into vapours, combine together, and are depo- 
ſited on the ſides of the receiver, where they 
form a ſtratum more or leſs thick. 


The cryftallization of this carbonate ap- 


peared to me ta be that of a iter en 

terminated by a dihedral ſummit. 3 

_._ Thecarbenate has leſs ſmell than the ammo. 
niac ; it is very ſoluble in water. Cold water 


diſſolves its own weight of this ſalt, at the tem- 


SEAN ſixty degrees of Fahrenheit. 
One hundred grains of this ſalt contain forty- 
five parts acid, -forty-three WE . E 
| W according to Bergmann 
Moſt acids nn. it, e diſplace the 
| carbonic acid, 
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\ULPHUR; like every 1 eoutineſiible 
' ſubſtance, cannot be burnt but by virtue 


of the oxigenous gas which combines with it. 


The moſt uſual phenomena which accom- 
pany this combuſtion, are, a blue flame, a 
whitiſh and ſuffocating vapour, and a ſtrong, 
| — and diſagreeable ſmell. 

I )!hbe reſults of this combination vary accord- 


ing to the proportion in which theſe two prin- 


ciples enter into this ſame combination. 


The ſulphureous or the ſulphuric acid may 


be at pleaſure obtained from ſublimed ſulphur, 


or from crude ſulphur, accordingly as a greater 


or leſs quantity of oxigene is combined with the 
ſulphur, by means of combuſtion. * 
_ +: When the current of air which maintains the 
- combuſtion is rapid, the ſulphur is carried, and 
depoſited without any apparent alteration, into 
the internal part of the leaden chambers in 
which the oil of vitriol is made. If the current 
of air be rendered more moderate, the combi 
nation is ſomewhat more accurate; the ſul phur 
— 0 0 -:38 
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is partly changed, and is depoſited in a pellicle 


upon the ſurface of the water. This pellicle is 


flexible like a ſkin, and may be handled 'and 


turned over in the ſame manner. If thecurrent 
be ſtill leſs rapid, and the air be ſuffered to have 


a ſufficient time to form an accurate combina- 
tion with the ſulpbur, the reſult is ſulphureous 
acid; which acid preſerves ts gaſeous form at 
the temperature of the atmoſphere, and may 
become liquid like water by the application of 
cold, according to the fine experiments of Mr. 
Monge. If the combuſtion be ſtill ſlower, and 
the ** be ſuffered to digeſt eren a- 


ſult. 18. + an wg thi laſt combination 


may be. facilitated. by the mixture of ſaltpetre, 
| becauſe; This: fabiance en n KI * 


| eee experiments: ma 1 * . 
in my manufactory, to economize the ſaltpetre 
employed in the fabrication of oil of vitriol, 
have ſeveral times Abit the. ea my 

mentioned. x 0 bi kid 


5 All the ſnap which. are ki of i be in IL 
adapted for extracting the ſulphuric, acid, ars 


reducible to, The extraction of it from ſub- 
ſtances, which contain it. len direct aum 5 


| wunde combination of ſulphur and xig 


WI «a » au 
oy 
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In xhe firſt eaſe, the ſulphures, or vitriolic 
ſalts of iron, copper, or zinc, and even thoſe 
whoſe "baſes are clay and lime, according to 
Neumann and Margraff, may be expoſed to dif- 
tillation. But theſe expenſive proceſſes are not 
very eaſy to be carried into execution; and ac- 
cordingly they have been abandoned, to e 
room fore enge bad aur reer e | 


Kcbtsdd es me ſur in two erin elther/in 
the ſtate of gas, or in the concrete ſtatG. 
1. The combuſtion of ſulphur by eee | 
gas, is performed in large chambers lined with 
lead. The combuſtion is facilitated by mixing 
about one- eighth of a nitrate of pot-aſh with 
the ſulphur. The acid vapours whieh fill the 
chamber are precipitated againſt its fides, and 
the condenſation is facilitated by a ftratum of 
water diſpoſed on the bottom of the chamber. 
Tn ſome manufactories in Holland, this com- 
buſtion ĩs performed in large glaſs balloons with 
large mouths, and the vapours are prec Ran | 
N water placed at the bottom. | 
In both caſes, when the water is ſuffciently 
impregnated with acid, it is concentrated in 
leaden boilers, and rectified in glaſs retorts, to 
render it white, and to concentrate it ſufficiently ** 
for the purpoſes of trade. The acid, when of a 
ws : | 1 5 | due 
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due ſtrength, indicates ſixty- ſix degrees, accord- 
ing to the acrometer of Mr. Baume; and when 
it has not been carried to this degree, it is unfit 
for moſt of the uſes for which it is intended. It 
cannot, for example, be employed in diſſolving 
indigo; for the ſmall quantity of nitric acid 
which it contains, unites with the blue of the 
indigo, and forms a green colour. I have aſ- 
certained this phenomenon by very accurate 
5 experiments ; and J have been a witneſs to the 
failing of colours, and the loſs of ſtuffs, in con- 
e e the imperfection of the acid. 
When the oxigene in the concrete gate is 
e to the ſulphur, it is then in combina- 
tion with other bodies, which it abandons to 
unite with this laſt. This happens when the 
nitric acid is diſtilled from ſulphur. Forty- 
eight ounces of this acid, at thirty-ſix degrees, 
_ diſtilled from two ounces of ſulphur, afforded 
near four ounces of good ſulphuric acid. This 
fact was known to Matte Lafaveur: but I 
pointed out all the phenomena and circum- 
Künces of the operation in 1781. 1 
Sulphur may likewiſe be converted into ful 
Pure acid by means of the oxigenated muria- 
tic e er e 5. Mefhedique, Wa „ 
1 370. 2 | 07 Dd Ws; 
* ful bade ai which isfound diſengaged 
"SUD | | in 
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in ſome places in Italy, appears likewiſe to ariſe 


from the combuſtion of ſulphur. Baldaſſari has | 


obſerved it in this ſtate in a hollow grotto, in 

the midſt of a maſs of incruſtations depoſited 
by the baths of Saint Philip, in Tuſcany. He 
aſſerts that the ſulphureous vapour continually 
ariſes in this grotto. He likewiſe found ſul- 
phureous and vitriolic efferveſcences at Saint 
Albino, near mount Pulciano; and at the lakes 
of Travale, where he obſerved the branches of a 


tree covered with concretions of ſulphur and 
the oil of Naa de Phyſique, t. vii. 


P· 395 
O. Vandelli relates Ws in the environs of 


Sica and Viterbo, ſulphuric acid is fome- 
times found diffolved in water. Mr. (the com- 
manger) De Dolomieu affirms that he found it 
pure and cryſtallized inagrotto of mount Etna, 
from which ſulphur was formerly obtained. 
According to a firſt experiment of Mr. Ber- 
thollet, ſixty- nine parts of ſulphur with thirty- 
one parts of oxigene formed one hundred parts 


of ſulphuric acid; and, aceording to a ſecond 


experiment, ſeventy- two of ſulphur and twenty- 
eight of oxigene formed one hundred parts of 
dry acid. | 
The various degrees of concentration of the 
e acid have cauſed it to be diſtinguiſh» 
I. - b ed 


e eee 


— 
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ed by different names, under which it is known 


in commerce. Hence the denominations of 
Spirit of Vitriol, Oil of Vitriol, and Glacial 
Oil of Vitriol, to e its ae of con- 
centration, 
The ſulphuric adi is 1 of: PRION to 
the concrete ſtate by the impreſſion of intenſe 
cold. This congelation is a phenomenon long 
ſince known. Kunckel and Bohn have ſpoken 


of it: and Boerhaave ſays expreſsly, Oleum 


vitrioli, ſumma arte puriſſimum, ſummo fri- 
gore hiberno in glebas ſolideſcit perſpicuas: 

ſed, ſtatim ac acuties frigoris retunditur, li- 
queſcit et diffluit.. We are indebted to the 
Duke D'Ayen for ſome very valuable experi- 
ments upon the congelation of this acid; and 
Mr. De Mor veau repeated them with equal ſuc- 


Ceſs in 1782, and proved that this congelation 


may be affected at a degree of cold conſidera- 


bly leſs than what had been mentioned“. 


I have already ſeveral times obtained beau- 


riful cryſtals of ſulphuric acid in flattened hex- 


ahedral priſms, terminated by an hexahedral 
pyramid; and my experiments have enabled 


me to conclude- 1. e the. very concen- 


'S'See Sits: the experiments of Mr. Keir, 1 3 py late 


| experiments of Mr. Cavendiſh,” on the | RT: of os, 


ſr the (th os wt pe | 2 
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wink derifiey tics benen mem —— 
five. 2. That the proper degree of cold is 
from 1 to 3 degrees below o of Reaumur. The 
detail of my experiments may be ſeen in the 
volume of the en of e of ry 
for the year 1784. | 
The characters * the « ſulphuric n are the 
| following. 5 
1. It is unctuous and fat to che touch, which 
has occaſioned it to obtain the very . 
name of Oil of Vitriol. 
2. It weighs one ounce and ſeven gros in a 
2 5 containing one ounce of diſtilled water. 
It produces heat, when mixed with water, 
to 6 a degree as to exceed that of boiling wa- 
ter. If one end of a tube of glaſs be cloſed, 
and water poured into it; and the cloſed end 
of this tube be plunged into water, the water 
in the tube may be made to boil by pouring 
ſulphuric acid into the external water which 
ſurrounds the tube. 
4. It ſeizes with great avidity all inflamma- 
Ble lubſtanecs; and it is blackened and decom- 
poſed by this combination. 


Stahl ſuppoſed the ſulphurie a to be chi 
univerſal acid, He founded this opinion more 
eſpecially upon the circumſtance, that cloths 
. Eh P 2 | ſoaked 


tt jr , IDA 
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ſoaked in a ſolution of alkali, and expoſed to 


the air, attracted an acid which combined with 
the alkali; and formed a neutral ſalt, by him 
: ſuppoſed to be of the nature of ſulphate of pot- . 


aſh, or vitriolated tartar. Subſequent and more 


accurate experiments have ſhewn that this 
acrial acid was the carbonic; and the preſent 


tate of our knowledge is fuch as permits us 


ſtill leſs than ever to believe in the exiſtence 


ol en unixarſal acid. V e 


ARTICLE hy 
| Sulphate of Pot-aſl. 
Tue fulphate of. e is Geldeipeg ibdit- 


8 under the names of Arcanum Dupli- 


catum, Sal de Duobus, Vitriolated Tartar, Vi- 
triol of Pot-aſh, &c. | 


This falt cryſtallizes in ad] priſms, 


terminating in hexahedral PFs, with tri- 
angular faces. 

It has a lively and penetrating ade, ang 
melts difficultly in the mouth. 


It decrepitates on hot coals, becomes red- 


| hot before it fuſes, and is valatilized n 


decompoſition. 
It is ſoluble in ſixteen parts of cold water, at 


an of 60 deg. of Fahrenheit; and 


boiling water dillolues one-fifth of i its weight. 


100 grains 


— 
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10⁰ grains contain obs acid, OY Gr ee 
and 5.18 water.... f 

Moſt of the ſulphate of ia WT in me 
dicine is formed by the direct combination of 
the ſulphuric acid and pot- aſn, or the vegeta- | 
| ble alkali ; but that which is met with in com- 
merce is produced in the diſtillation of aqua 
fortis, by the ſulphuric acid: this has the form 
of beautiful cryſtals, and is fold in the Comtat 
Venaiſin at forty or fifty livres the quintal. 
The analyſis of WAGE has en e afforded 

me this ſulphate. 

Mr. Baume 58 to the ae in ke 

E the nitric acid, aſſiſted by heat, is capable 
of decompoſing the ſulphate of pot-aſh. Mr. 
Cornette afterwards ſhewed that the muriatic 
acid poſſeſſes the ſame virtue; and I ſhewed, 
in 1780, that this acid may be diſplaced by 
the nitric acid, without the aſſiſtance of heat; 
though the ſulphuric acid reſumes its place 
when the ſolution is concentrated by hear. 


AR T I CL E II. 
Sulphate of Soda. 


This combination of the ful phuric acid and 
ſoda is ſtill OY under the names of Glauber's 
| | Salt, 
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* 
. 
—  — —  — —— —  — — — — —— — _—  ——  —— 
n ; g * 
d 


Mi Salphate of Soda. 


Salt Sal Admirabile, Vitriel of Soda, &c. This 


falt eryRallizes 1 in rectangular octahedrons, of 
a priſmatic or cuneiform figure; of which 19 05 

two pytamids are truncated near their baſis. 
It has a tina ere taſte; es e Ces 

in the mouth. FFF 


It ſwells up! upon heated chit ith beben | 
conſequence of the diſſipation of its water of 


cryſtallization. After this water has been diſ- 
perſed, there remains only a white powder, dif- 
ficult of fuſion; which nee warnt 
decompoſition by a ſtrong het. | 
By expoſure to the air,'it efferveſces, lofes' its 
tranſparency, and is reduced to a fine powder. 
Three parts of water, at 60:deg: of Fahren- 
heit's thermometer; diſſol ved one part of this 
alt; but bottling: water diſſol ves its own weight. 
100 grains of (ſulphate: of ſoda contain 45 


acid, 22 alkali, and 64 water. 


It is formed by the direct combination of the 
two principles which contain it; but the tamarix 
gallica, which grows on the ſea-coaſts, contains 
ſo large a quantity, that it may be extracted to 
advantage. Nothing more is neceſſary for this 
purpoſe, than to burn the plant, and lixiviate 
the aſhes. That ſalt which is ſold in the ſouth 
of France, in fine cryſtals, is prepared in this 


manner. It is very pure, and the price does 


not 
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not exceed thinks or thirty-five livres the quin- 


tal. This ſulphate is likewiſe formed in our la- 
boratories when we decompoſe the muriate oe 


ſoda, or common ſalt, by ſulphuric acid. 


Pot- aſn diſſolved by heat in a ſolution of 


Wire of ſoda, precipitates the ſoda, and 


takes its place. See my Chemical Memoirs. 


ap ot e 
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Sulphate of Ammoniac. * 


\ 


The ſulphate of ammoniac, commonly known 


by the name of Glauber's Secret Ammoniacal | 


Salt, 3 is very bitter. 
It cryſtallizes 1 in long flattened 1 5 with 
ix ſides, terminated by ſix-fided pyramids. 
It cannot be obtained in well-formed cryſtals 
but by inſenſible evaporation. 
It ſlightly attracts the humidity of the air. 
I liquefies by a gentle heat, and riſes over A 
moderate fire. 
Two parts of cold water diſſolve one of this 
ſalt; and boiling water its own weight, accord- 


ing to Fourcroy. The fixed alkalis, barytes, 


and lime, diſengage the ammoniac from. it. 


The nitric and murlatic acids diſengage the 


ſulphuric acid. N 
The 
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The different. ſubſtances: of which we have 
treated arc. e of conſiderable uſe in the arts and 
medicine. f e 
The ſulphurcous acid! is ei caiple os rs 
ing ſilk, and giving it a degree of luſtre. Stahl 
had even combined it with alkali, and formed 
the ſalt ſo well known under the name of Stahl's 
Sulphureous Salt. This combination paſſes 
quickly to the ſtate of ſulphate, if it be left ex- 
poſed to the air; as it. ſpeedily. abſorbs.the OX- © 
igene which is wanting for that purpoſe. 
>The principal uſe of the ſulphuric acid is in 
ducing, in which art it ſerves to diſſolve indigo, 
and carry it in a ſtate of extreme diviſion upon 
the ſtuffs. to be dyed; it is likewiſe uſed by 
the manufacturers of Indiens, or ſilk and ſtuff 
mixtures, to carry off the preparation of theſe 
goods, wherein lime is uſed. The chemiſt 
makes great uſe of this acid in his analyſes; 
and to ſeparate other acids from-their-combi- 
nation, ſuch as the en the e and 
the muriatic acids. ä 
The ſulphate of pot - aſh is known in 0 i 
as an alterative, and is uſed in caſes of lacteous 
coagulations. It is given in the doſe of a few 
brei and is even purgative in a greater doſe. 
Ihe ſulphate of ſoda. is an effectual purga- 
tive in the doſe of mn four to eight gros, or 
. 


Acid of Nitre, or Nitric Acid. 217 


drams. For chis ein it is nai in a 
_ of Water 
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"FT HE nitric acid, called Aqua Fortis in 
1 commerce, is lighter than the ſulphuric: 


It ufually has a yellow colour, a ſtrong and 
diſagreeable ſmell, and emits red vapours. It 


gives a yellow colour to the ſkin, to filk, and 


to almoſt all animal fubſtances with which it 


may come in contact. It diſſolves and ſpeed- 
ny corrodes iron, copper, zinc, &c. with the 


eſcape of a cloud of red vapours during the 
whole time its action laſts. It entirely deſtroys 


the colour of violets, which it reddens. It 
unites to water with facility; and the mixture 
aſſumes a green colour, which diſappears when 
{till further diluted. 

This acid has been no where found in a diſ- 
engaged ſtate. It always exiſts in a ftate of 
combination; and it is from theſe combinations 
that the art of chemiſtry extracts it, to apply it 
to our uſes, The nitrate of pot-aſh, or com- 
mon * is the combination which is beſt 

known, 
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known,. and is likewiſe that from which we 
uſually extract the nitric acid. N 
The proceſs uſed in commerce to 3 en 
ſortis, conſiſts in mixing one part of ſaltpetre 
with two or three parts of red bolar earth. 
This mixture is put into coated retorts, diſ- 
poſed in a gallery or long furnace, to each of 
which is adapted a receiver. The firſt. vapour 
which. ariſes in the diſtillation is nothing but 
water, which is ſuffered to eſcape at the place 
of juncture, before the luting: and when the 
red vapours begin to appear, the phlegm which 
is. condenſed 1 in the receiver is poured out; and 
the receiver, being replaced, is carefully luted 
to the neck of the retort. The vapours which 
are condenſed, form at firſt a greeniſh liquor: 
this colour diſappears inſenſibly, and ĩs replaced 
by another which is more or leſs yellow. Some 
chemiſts, more eſpecially Mr. Baume, were of 
opinion that the earth acted upon the ſaltpetre 
by virtue of the ſulphuric acid ĩt contains. But 
not to mention that this principle does not 
exiſt in all the earths made uſe of, as Meſſrs. 
Macquer, De Morveau, and Scheele have 
proved, we know that pulverized flints equally 
produce the decompoſition. of ſaltpetre. I am 
therefore of opinion that the effect of theſe 
| earths Wen the ſalt WWght: to be referred to the 
3 1705 very 
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very evident affinity of the alkali to the filex, 
which is a principal component part; and 
more eſpecially to the ſlight degree of adheſion 
which exiſts between the nn Tann 
er of nitrate of pot-aſn. ieee 
We decompoſe Aitperre fe 1 our laboratories: | 
by means of the ſulphuric acid. Very pure ni- 
trate of pot=<aſh is taken, and introduced into a 
tubulated retort, placed in a ſand bath, with a 
receiver adapted. All the places of junction 
are carefully luted; and as much ſulphuric acid 
as amounts to half the weight of the ſalt : is pour- 
ed through the tubulure; and the diſtillation is 
proceeded upon. Care is taken to fit a tube 
into the tubulure of the receiver; the other end 
of which is plunged into water, to condenſe the 
vapours, and to remove all fear of an exploſion. 
nſtead of employing the ſulphurig acid, we 
may ſubſtitute the ſulphate of iron, and mix it 
with ſaltpetre in equal parts. In this caſe the 
reſidue of the diſtillation, when well waſhed, 
forms the mild earth of vitriol made Us of to 
"Re glaſs. + | #44 
Stahl and Kunekel jave 9 of a very 
penetrating aqua fortis, of a blue colour, ob- 
tained by the diſtillation of nitre with arſenic. 
Whatever precaution is taken in th purifi- 
cation of the ſaltpetre, and however great the 
| attention 
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attention may be which is beſtowed upon its diſ- 
tillation, the nitric acid is always impregnated 
with ſome foreign acid, either the ſulphuric or 
muriatic, from which it requires to be purified. 
It is cleared of the firſt by re- diſtilling it up- 
on very pure ſaltpetre, which retains the ſmall 
quantity of ſulphuric acid that may exiſt in the 
ure. It is deprived of the ſecond by pour- 
ing into it a few drops of a ſolution of nitrate 
of:filver. The muriatic acid combines with the 
ſilver, and is precipitated with it in the form of 
an inſoluble falt. The fluid is then ſuffered to 
remain at reſt, and is afrerwards decanted from 
the precipitate or depoſition. This acid, fo 
purified, is known under the name of Aqua 
Fortis for Parting, ebe b 8 N r ee Acid, 
Pure Nitric Acid. . 
Stahl had confidered the nitric acid as a mo- 
di fication of the ſulphuric, produced by its 
combination with an inflammable principle. 
This opinion has been ſupported by ſeveral new 
facts, in a differtation of Mr. Pietſh, poo ogg 
by the Academy of Berlin in 1749. 
The experiments of the celebrated Hales led 
him ſtill nearer to this concluſion, as his ma- 
nipulations were ſucceſſively employed upon 
the two. conſtituent principles of the.nirric 
acid. Thiscelebrated philoſopher had obtained 


ninety 
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ninety cubic inches of air from halfa cubic inch 
of nitre; and he proceeded no further in his 
concluſions, than to aſſert that this air is the 
principal cauſe of the exploſions of nitre. 
The ſame philoſopher relates that the pyrites 


* 


of Walton, treated with equal quantities of ſpi- 


rit of nitre and water, produce an air which has 
the property of abſorbing the freſh air, which 
may be made to enter the veſſel. This great 
man, therefore, extracted ſucceſſively the two 
principles of the nitric acid; and theſe capital 


experiments put Dr. Prieſtley in the road to 


the diſeoveries he has ſince made. 1 115 
It was not however until the year 1776 that 
the analyſis of the nitric acid was well. known. 
Mr. Lavoiſier, by diſtilling this acid from 
mercury, and receiving the ſeveral products in 

the pneumato- chemical apparatus, has proved 
that the nitric acid, whoſe ſpecific. gravity is 
to that of diſtilled water as 1 _— to ne 
contains 


- Nitrous gas 1 514 


1 


By combining theſe three principles toge- 
: ther the decompoſed acid was regenerated. | 
-" THE MINE of the nitric acid on moſt inflam- 


mable 
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mable matters, conſiſts in nothing more than 
a continual decompoſition of this acid. 
If the nitric acid be poured upon iron, cop- 


per, or zinc, theſe metals are inſtantly attack- 


ed with a ſtrong efferveſcence; and a conſider- 
able diſengagement of vapours takes place, 
which become of a red colour by their combi- 
nation with the atmoſpheric air, but which may 
be retained and collected in the ſtate of gas in 
the hydro- pneumatie apparatus. In all theſe 
caſes the metals are ſtrongly: oxided. 
The nitric acid, when mixed with oils; ren- 
ders them thick and black, converts them into 
charcoal, or inflames them, accordingly as the 
acid is more or leſs concentrated, or ve 
er or leſs quantity. IR IDLE 9; 
If very concentrated nitric ail 0 put into 


an apothecary's phial, and be poured upon 


charcoal in an impalpable powder, and very 


dry, it ſets it on fire inſtantly, at the ſame 


time that carbonic acid and nitrogene war are 
diſengaged.” : 

The various acids oh: are b fis 
the digeſtion of the nitric acid on certain ſub- 
ſtances, ſuch as the oxalic acid, or acid of ſugar, 
the arſenical acid, &c. owe their exiſtence 
merely to the decompoſition of the nitric acid, 
the oxigenc of Wed I is fixed i in combination 

ls | —with-- 
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with the bodies upon which this aeid: is de- 
compoſed, renders it one of the moſt active; 
becauſe the action of acids upon moſt bodies 
is a oanſaquiſtIee-o 55 their own PAY decom- 
1 I | | 
The characters of nitrous gas, which is ex- 


3 by the decompoſition of the acid, are 


1. It is inviſible, or perfectly tranſparent. 2. 

Its ſpecific gravity is rather leſs than that of 
atmoſpherical air. 3. It is unfit for reſpiration, 
though the abbe Fontana pretends that he re- 


ſpired/it without danger. 4. It does not main- 


tain combuſtion. ;. It is not acid, according 
to the experiments of the Duke de Chaulnes. 
6. It combines with oxigene, and n 
the nitric acid. | TE 

But what is the nature of this nitrous gas? 
It was at firſt pretended that it conſiſts of the 


nitric acid ſaturated with :phlogiſton. This 


ſyſtem ought to have been abandoned as ſoon 
as it was proved that the nitric acid depo- 
ſited its oxigene upon the bodies on which it 
acted; and that the nitrous gas was leſs in 
weight than the acid made uſe of. A capital 
experiment of Mr. Cavendiſh has thrown the 
greateſt light on the ſubject. - This chemiſt 
Rn introduced into a tube of glaſs ſeven 


parts 


7224 eee and Component Parts 


Parts of ox igenous gas obtained without nitrous 
acid, and three parts of nitrogene gas; or, by 
eſtimating theſe quantitics in weight, ten parts 
olf nitrogeneto twenty-ſix of oxigene—and hav- 
ing cauſed the electric ſpark to.paſs through 
this mixture, perceived that its volume or bulk 
_ was greatly diminiſhed, and ſucceeded in con- 
verting it into nitric acid. It may be preſurhed, 
from his experiment, that the acid is a combi- © 
0 nation of ſeven parts of oxigene, and three of 
nitrogene. Theſe proportions conſtitute the 
ordinary nitric acid; but when a portion of 
its oxigene is taken away, it paſſes to the ſtate 
of nitrous gas; ſo that nitrous gas is a combi- 
nation of nitrogene gas, with a ſmall r 
of oxigene. 
Nitrous gas may be LE by ca. 
It to a ſolution of the ſulphure of pot-aſh, or 
| hepar of ſulphur: the oxigene gas unites to 
_ the ſulphur, and forms ſulphuric acid ; while 
_ the OY EO gas remains bebind 3 in a Ar. ot 
We 
Nitrous gas may . be ii by 
means of pxrophorus, which i in this I, 
and abſorbs the ox igenous gas. . 
The electric ſpark. bas likewiſe the 2 
of decompoſing nitrous gas. Nr. Van Marym 
bas obler ved that three cubic "inches, of f the : ni- 
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trous gas are reduced by electricity t to one cu- 
bic inch and three quarters; and that this reſi- 
due no longer poſſeſſed any property of nitrous 
gas. Laſtly, according to the experiments of 
Mr. Lavoiſier, one hundred grains of nitrous gas 
contain chirty. two parts nitrogene, and ſixty- 
eight parts oxigene: according to the ſame 
chemiſt, one hundred grains of nitric acid con- 
tain ſeventy-nine anda half oxigene and twenty 
and a half nitrogene ; and this is the reaſon why 
nitrous gas ſhould be employed in a leſs portion 
than nitrogene gas, to combine with the oxigene 
8 and form the nitric acid. 

" Theſe ideas upon the compoſition of the ni- 
trous acid, appear to be confirmed by the re- 
Peated proofs we now have of the neceſſity of 

cauſing ſubſtances, which afford much nitro- 
gene gas, to be preſented to the e gas, in 
order to obtain nitric acid. „ 
Tze ſeveral ſtates of the nitric acid may be 
clearly explained according to this theory: 
1. The fuming nitrous acid is that in which the 
oxigene does not exiſt in a ſufficient propor- 
tion; and we may render the whiteſt and the 
moſt ſaturated nitric acid fuming and ruddy, 
by depriving it of a part of its oxigene by 
means of metals, oils, inflammable ſubſtances, 
Kc. or even by diſengaging the oxigene by 
Vor. I. 9 the 
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the ſimple expoſition of the acid to the light of 
the ſun, according to the valuable experiments | 
of Mr. Berthollet.- -: 

The property which nitrous 5 gas e of . 
abſorbing oxigene to form the nitric acid, has ? 
cauſed it to be employed to determine the pro- 
portion of oxigene in the compoſition which 


forms our atmoſphere. The abbẽ Fontana has 


conſtructed, on theſe principles, an ingenious 
eudiometer, the deſcription and manner of uſing 
which may be ſeen in the firſt volume of Dr. 
Ingenhouſz's Experiments upon Vegetables. "2 
Mr. Berthollet has very juſtly obſerved, that 


this eudiometer is inaccurate, or productive of 
deception— 1. Becauſe it is difficult to obtain 


nitrous gas conſtantly formed of the ſame pro- 
portions of nitrogene gas and oxigene; for 
they vary, not only according to the nature of 
the ſubſtancesupon which the nitric acid is de. 
compoſed, but likewiſe accordingly as the ſo. _ 


lution of any given ſubſtance by the acid is 


made with greater or leſs rapidity. - If the acid 
be decompoſed upon a volatile oil, nothing but 
nitrogene gas can be obtained; if the acid act 
upon iron, and it be much concentrated, nitro- 


gene gas only will be obtained, as I have ob- 
ſerved, &c. 2. The nitric acid which is formed 
by tha: ioo of nitrons gas and , = - 
2 - bels 
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fol ves greater or lers quantify of nitrous gas 
according to the temperature, the quality of 
the air which is tried, the fize of the eudiome- 
ter, &c. To that the diminution varies in pro- 
portioh to the greater or leſs quantity of nitrous 
gas obtained by the nitric acid which is formed: 
"conſequently 1 the diminution ought to be great. 
er itt-winter than in ſummer, & o. 
According to the experiments of Mr. La- 
voiſier, four parts of oxigenous gas are ſuffici- 
ent to ſaturate ſeven parts and one-third of ni- 
trous gas ; whereas it is found that nearly ſix- 
teen parts of atmoſpheric air are required to 
produce the ſame effect: whence this cele- 
brated chemiſt has concluded, that the air of the 
atmoſphere does not in general contain more 
than one. fourth of oxigenous or reſpirable gas. 
Repeated experiments at Montpellier, upon 
the ſame principle, have convinced me that 
twelve or thirteen parts of atmoſpheric air are 
conſtantly ſufficient to ſaturate ſeven parts and 
one-third of nitrous gas. 1 
Theſe experiments ſhew, to a certain degree 
of accuracy, the proportion in which vital air 
exiſts in the air which we reſpire; but they do 
not give us any information reſpecting the nox- 
| ious gaſes which, when mixed with the atmo- 
ſpheric air, alter 1 it, and render it unwholſome. 
. This 
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This mae eee n choſe 
wah this inſtrument. ins 
The combination of theas 0 98 al 
trous gaſes always leaves an aëriform reſidue, 
| which Mr. La voiſier eſtimated: at about one 
„ thirty- fourth of the whole volume: it ariſes 
from the mixture of the foreign gaſeous dub. 
ſtances, which more or leſs affect the n 5 
1 the e made ue of. | 


| or Nitre. 


Aw tho. 
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The nitric acid, combined with b. 
forms the ſalt ſo well known under the names 

of Nitre, Saltpetre, Nitre of Pot-aſh, &c. 
Ihhis neutral alt is rarely the product of any 
direct combination of its two conſtituent parts. 
It is found ready formed in certain places ; ; 
and in this manner it is that the Whole vi the 

nitre employed in the arts is obtained. 

In the Indies, it effloreſces on the ſurſace of 
uncultivated grounds. The inhabitants lixi- 
viate theſe earths with water, which they! after 
. wards boil and cryſtallize in earthen pots. Mr. 
Dombey has obſerved a great quantity of ſalt- 


fen near Lima, Feb cxrths' which ſerve for | 
£ 8 * a 1 5 * 50 | 


* Ef 4 *7 . 


paſture, and which produce only gramineons 
3 Mr. Talbot Dillon, in his travels into 


in, relates that one-third of all the grounds, 
ani in the ſouthern parts of that kingdom even 


the duſt of the roads, contain ſaltpetre. 
Saltpetre is extracte 
—— plaſter of old houſes. . d 
This ſalt exiſts ready formed in a 7 
ſuch as parietaria and bugloſs, &c. And one 
of my pupils, Mr. Virenque, has proved that 


it is produced in all extracts which are My 


of fermenting. 

The fermentation of Arn may be fa 
'voured, by cauſing certain circumſtances to 
concur which are of advantage to its formation. 

. In the north of Europe, the faltpetre-beds are 
formed with lime, aſhes, earth of uncultivated 


grounds, and ſtraw, which are ſtratified, and 
watered. with urine, dunghill-water, and mo- 
. ther, waters. Theſe beds are defended by a 
covering of heath or broom. In the year 1775, 


the King cauſed a prize to be propoſed by the 
Royal Academy of Sciences at Paris, to diſcover 
. A methoc 
in France, and to relieve the people from the 
obligation of permitting the ſaltpetre makers 


to examine their cellars, in order to diſcover 


* carry away faltpetre earths. Several Me- 


moir 


in France from che 


of increaſing the product of ſaltpetre 


Academy! united into a ſingle volume und 
theſe have added to our knowledge, by inſtruct- 
ing us more eſpecially mn the nature 
of the matters which favour irs 


nitre. It was known, r 
that nitre is formed in preference near habita- 


tions, or in earths, imprognatee with animal 
products: it was likewiſe known t 
ral, the alkaline baſis was afforc 
currence- of a vegetable fermentations Mr. 


Thouvenel, whoſe Memoir was crewned, has | 
proved that the gas which isdiſengaged by pu- 
trefaction, is neceflary for the formation of 
nitre; that blood, and; next to it, urine, were 


the animal parts which were the moſt fadoura- 
ble to its formation; that the moſt minutely 


5 divided and the lighteſt earths were the moſt 
7 Alt — that the See 


earths > es hos ith is ee Ne. 


It ſeems to me that Becher poſſeſſed a con- 


ſiderably accurate knowledge of the format ion 
of nitro, as appears from che following paſſages: : 

 < Heo enim (vermes, muſcæ, ſerpentes Ypu- 
«4 prefacta in terram abeunt prorſus nitroſam; 
«ex; qua etiam communi modo nitrum copio- 
« ſum parari poteſt, ſola elixatione cum aqua 
+ * communi.” —Phyſ, Subt. lib. i. S. V. t. i. 
P- 286. 


Sed 


— 


* um'atrrahend?, furfuſque ied ganz — 
Phyf: Sube. v. pe ene e 

In rom all r diſcoveries and Sbter Rib ns 
men ee made, it follows that, 
. brder to eb AAR mitre beds, ir 1e 
6 effaty that animal putrefaction and vegeta- 


— "combines with ae 1 21 


forms the acid, which again unites with the 


alkali, whoſe formation is” s favoured: 800 _ Ve- 
getable decompoſition. 
When the — is in TY of 
Alt- petre grounds 
rat ions of nature or by the aſſiſtance of art, the 
faltpetre is extracted by the lixiviation of theſe 
earths; which lixivium is afterwards concen- 
rrated; and made to cryſtallize. In proportion 
as the evaporation goes forward, the! marine 
falt, which almoſt always accompanies the for- 
mation of nitre, is precipitated. This is taken 
out with ladles, and ſet to ora” in perry 
ITE a, Hs ro hen 
FFF 


: ble 1 thould'« concur. * he nitro. 


8, whether by the fimple ope- 


ive and colouringprinciple, from 


s gre: e nitre has an earthy 
baſis, and requires to be furniſhed with an al- 
kaline baſis to cauſe it to cryſtallize, this pur 
poſe is accor nhlithed-: 2 he — 
with the ſaltpetre carths, or by adding an alkali 
ready formed to the lixivium itſel. 

Nitre obtained by this firſt operation is-ne- 
ver pure, but contains ſea · ſalt, and an ext act 


be cleared. For e, iffol 
eee ost may be added, to clarify the 
ſolution,” The nitre obtained by the ſeco 
manipulation is known by the name of Nitre of : 
the Second-I Boiling. If recourſe be: had 10 
third operation to purify: At. * 1s: _ on led 
Nitre of the Third Boiling 
The purified nitrate of ons; 4 is employed 


in delicate operations, ſuch as the manuf 


of gunpowder, the preparation of hours — 
for parting; and the ſolution of mercury, &c. 
The ſaltpetre of the firſt boiling is uſed in thoſe 
works where aqua fortis is made for the dyers. 
It affords a nitro-muriatic acid, ichs is ca. 
paple of diffolving tin by itſelf. 
= e nitrate of pot- aſn antes i in lng 
1atic oftahedrons, which almoſt always TEPIC+ 
men ſix- ſided flattened priſms, terminated 
dihedral ſummits, | 


* 
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** a penetrating taſte, golla d.by a ſen. 
ſotion of coldneſs. wat 56 02 inn bas Af 
| hes upon ignited coal: a in ths. 
its acid is decompoſed. The oxigene-; 
wd t ee eee forms the carbo- 
nic acid; the nitregene gas and the water are 
diſſipated :; and it is this mixture of principles 
which rem I . under the name of 


Clyſſus of: Nitre. q . * ATED? I Fern, T 
-»The diſtillation of then nitrate of ee f. 


fords twelve thouſand cubic inches of ien 
_ ous gas ſor each pound of the ſalt . 
Seven parts of water diſſolve one of nitre,. at 
Gxty de grees of Fahrenheit; and en water 
diſſol ves its own weight of this ſalt. „15 
One hundred grains of the n een a e - 
contain thirty Aides og alkali, * 
ene 1 3 46 2] K 
When a mixture of —_ San er nitre 50 5 
Sa is thrown into a red-hot crucible, a 
ſaline ſubſtance is obtained, which was for- 
merly called Sal Polychreſt of Glaſer, and 
ge has ſince been conſidered as Sulphate of. 
Pot- aſn. If nitre be fuſed, and a few pinches 
of folphur be thrown upon this {alt in fuſion, 


and the whole be afterwards poured out or caſt 
eee cee a * dne _ the name 


— Amixture. 


A mixture of ſeventysfive" parts tre, 
nine and a half of ſulphur, and fifteen 2294 ? 
half of charcoal;forms gunpouder . This mi 
iet m ten to fifteen hours; care 
being taken to moiſten it from mee nne 
This trituration is uſually performed | 
ing mills, hoe, peſtles 6. end mo 
wood. In order to give the powder the forr 
proper to granulate it, it is 0 unden 
ſieves of ſkin, whoſe perforatio 1sare of various 
fixes, Thegrained powder is thenfifted; to ſepa- 
rate the duſt; and it is after wards carried to the 
er 1 oufe. Gunpowder" for ärtillery, or 
powder; receives no other preparation; 
bur i it is  neceſiry to eee DOW er nien is 


— pong ing it 80 kindof eaſk' which 
turns on an axis, and by whoſe movement the 
| — ee broken, and their for- . 

faces poliſhed. We are indebted to Mr. Baume 
and the chevalier Darcy for a ſeries of 9 
ments; in which they have proved - 

I. That good gunpov we cannot be made 
without ſulphur. . 


1 #343 2 #& rf. t* , 
2. That charcoal 50 like viſe indiſpenſbly 


| neceſſary. 5 n i Qt; f A 
3. That the quality of 8 
Exteris: paribus, upon the TER ER? : nich 

FR mixture is made. 


4. That 


4. That the effect of powder is greater ON 
- imply dried than when it is granulated. 

The effect of gunpowder depends upon elle 
rapid decompaſition which is made in an in- 


ſtant of a conſiderable maſs of nitre, and the 


L fudden formation of | thoſe” gaſes which are 
ediate product. Bernoulli, in the laſt 


the a den of gunpowder! he placed four 
grains of powder in a recurved tube of glaſs, 
plunged the tube in water, and fet fire to the 


Sof the burning-plaſs; after 


the eomibuſtion the interior air occupied a larg- 
er ſpace, ſo that the ſpace abandoned by the 
water was fuch as would have contained two 
hundred grains of gunpowder.—Hiſt. de l' Aca- 
demie des Sciences de Paris, 1696, t. ii. Memoire 
de M. Varignon fur le Feu et la Flamme. 
The fulminating powder, which is made by 
the mixture and trituration of three parts of ni. 
tre, two of ſalt of tartar, and one of fulphur, 
produces effects ſtill more terrible. In order to 


obtain the full effect, it is expoſed in a ladle to 


a gentle heat; the mixture melts, a ſulphureous 
blue flame appears, and the exploſion takes 
place. Care muſt be taken to give neither too 
ſtrong nor too ſlight a degree of heat. In either 


caſe, the eombuſtion of the principles takes 


place ſeparately, and without exploſion. 
ARTI- 


tained the development of air by 
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To | Nitrate of Soda, 9 Is a wh 


| This Gale. has 8 the name — Cubic 
Nitre, on account of its form; but this deno- 
mination is not exact, becauſe it ale 
conſtantly thombaildalis dee 
It has a cool, bitter caſte 2 volt Ken 
It flightly attracts the dumps the air. 
Cold water, at ſixty degrees of Fahrenh it's 
thermometer, diflolves one-third of nome | 
and hot water ſcarcely diſſol ves more. 1 
It fuſes upon burning coals with a yellow co- 
tub; whereas. common nitre- affords: a. white 
flame, according to Margra —24 NE 


le Sel Commun, t. ii. p. 343. 


100 grains of this ſalt contain 28. 80 acid, 


$0.09 alkali, and 21.11 water, 


It is almoſt always the product of art. 


mr RIAL (14. 


% > 


#0 Nitrate of Ammoniac. 
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The vapours of ammoniac, or walatite alkali, 
being Vrapght- into co¹E, with thoſe of the 
nitrous 


min rhe Muriatic Aeic R 


nitrous acid, combine with them, and 1 a 
white and thick cloud, which ſlowly ſubſides. 
But when the acid is directly united to the 
alkali, the reſults a ſalt, hich has: a cool, bit- 
wh and urinous taſte. _ 

Mr. De Liſle pretends chat Aeris in 
beautiful needles, ire to thoſe of aa kane 


of pot. afl 832 


Theſe cryſtals cannot he's obtained han by 2 


very ſlow evaporation. 
When this ſalt is expoſed to „ che fire, it 
| b. de meg emits n W dries, and 


the ollet ties nts all the mn 
this operation, and has drawn from them a new 


Proof of the truth of the principles which he 


has eſtabliſhed with regard to ammoniac. 


CC HAP. IV. 
Concerning the Muriatic Acid. 
= HIS acid is generally known by the 
name of Marine Acid, and it is ſtill-diſ- 


he wee unde artiſans 1 the name of . 
Mb 


Ari is i lighter ao ile tuo prece eding 
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bas a ſtrong penetrating ſmell, reſembling that 
of faffton, - but infinitely more pungent; it 


it precipitates filver from its ſolution in the 
form of an inſoluble falt, &. This acid has 

no where been found difengaged ; and} to ob- 
tain it in this ſtate, it is neceſſary to diſengage it 


from its combinations. Common ſalt lsufmlly 2 


employed for cthis purpoſes tn 
The ſpirit of ſalt of commerce is cbmitics by 


a proceſs little differing from that ich ĩs uſed 
in the extraction of aqua fortis. But as this 
acid adheres more ſtrongly to its baſis; the pros 
duct is very weak, and only ee 1 marine 1 
falt is decompoſed. 5 Ri 
Flints pulverized, and Waile ah Nis falt, 
do not ſeparate the acid. Ten pounds of flints 
in powder, treated by a violent fire with two 
pounds of the ſalt, did not afford me any other 
product than a maſs of the colour of litharge. 
The fumes were not perceptibly acid. If clay, 
which has once ſerved to decompoſe marine 
ſalt, be mixed with a new quantity of the ſame 
falt, it will not decompoſe an atom of it, even 
though the mixture be moiſtened and formed 
into a paſte, -Theſe experiments have been 
ſeveral times repeated in my manufactory, and 
have conſtantly exhibited the fame reſults.” ; 


* 
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The fu/ phate ol-irgn,armantiel viirighwhich xt 
10 caſily diſe ngages the nitric acid, deco Npoies 
marine ſalt; but very imperfedtly,'- ons nn 

The impure ſoda known in eee the 
name of Blanquene,-and.; in which my analyſis 
has exhibited, twenty-one, pounds of common 
ſalt out of ewenty-five, ſcarcely affords any mu- 
riatic acid when it is diſtilled with the ſulphuric 
acid'; but it affords abundance of ſulphureous 
acid. Mr. Berard, director of my manuface 
tory, attributed theſe. reſults to the coal con- 
tained in this ſoda, which decompoſed. the ſul- 2 
phuric acid. He therefore calcined the blan- 
quette to deſtroy the charcoal; and then he 
found he could treat it in the ſame manner as 
common ſalt, and with the ſame ſucceſs. -- - 

The ſulphuric acid is uſually employed to 
een marine ſalt. My method of pro- 
ceeding conſiſts in drying the marine ſalt, 
pounding it, and putting it into a tubulated 
retort placed upon a ſand bath. A receiver is 
adapted to the retort, and afterwards two boks 
tles, after the manner of Woulfe, in which 1 
diſtribute a weight of diſtilled water equal to 
that of the marine falt made uſe of. The join- 


ings of the veſſels are then luted, but with the 


greateſt caution; and when the apparatus is 
: thus ogy e a quantity of eee 
poured 


r — II 


poured through the tubulure —— the 
"weight of the ſalt. A conſiderable ebullition is 
immediately excited; and when nn : 
_ cence is ſlackened, the retort is gradual 5 * | 
ly and the mixture made to boil. -- 
| The acid is diſengaged in the. ame of gas | 
| 1 . mixes rapidly with the water, in whic 
| 4 produces a conſiderable degree of eee 
The water of the firſt bottle is ep Wi ſatu- 
rated with the acid gas, and forms con- 
1 wang and fuming acid; pan . : 
Dare is weaker, it may be carried to ann de- 
ſired degree of concentration, by i impregnatinę 
it with a new quantity of the gas. 
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1 The ancient chemiſts were divided aan 
= : he nature of the muriatic acid. Becher ſup- 
2 : poſed i it to be the ſulphuric * Modine 

=_ his mercurial earth. 

5 This acid is ſuſceptible of eee with 
: 2 hair: doſe, of oxigene; and, what is 
; very extraordinary, it becomes more volatile in 


| _  _eonfequenceof this additional quantity; where- 


| as the other acids appear to acquire a greater 
f degree of fixity in the ſame circumſtances. It 
may even be ſaid, that its acid virtues become 
IF neaker in this caſe, ſince its affinities withalka- 
= lis diminiſh; and it is ſo far from reddening 
\ | 27000 6 colours, that it 2 them. 
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. — — combina 
tion, is, that though the muriatic acid ſeizes 
the oxigene with -ayidity; yet it contracts ſo 

weak a union with it, that it yields it to almoſt 
ally bodies, and the mer ien of liche Gone | 

. is belt to diſengage it. EY 
It is to Scheele that we are ee, — 5 

0 diſcs ery of the oxigenated muriatic acid. He | 

formed it in the year,1774, by employing the 1. 
muriatiq acid as a ſolvent for manganeſe. He 
5 8 gas was diſengaged, Which poſ- 

ſeſſed the diſtinctive ſmell of aqua regia; and | 
be.» was of opinion that in this caſe the muriaric Y 
acid, abandoned its phlogiſton to the manga- 1 
5 which notion he called 3 4 
it che Dephlogiſticated Marine Acid. He took bs 
notice of the principal and truly aſtoniſhing bl 
properties of this new ſubſtance; and all che- 
.. miſts ſince his time have thought their atten- 9 
tion well employed in examining a ſubſtance I b 
which exhibits ſuch ſingular properties. 5 
Ip extract this acid, I place a large glaſs 
alempie of one ſingle piece upon a ſand bath. 
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To the alembic I adapt a ſmall receiver; and = 
to the receiver three or four ſmall bottles near= * 
y filled with diſtilled water, and arranged ac- 1 

eee, Idiſpoſe the 4 

e 1. R receiver a 
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until nothing more comes over into 


cared wich — in the lute of lime and 
white of egg. Laſtly, I ſurrounq; the bottles 


Wen 3 ice. When ehe apparatus is thus 


Weg u. muriatic acid. peeps of l 
which T' pour at once is three ounces; "aha 


each time of pouring a confideräble effe 


ſcence is excited. I do not pour 


ers. This method of proceeding i is dane 
ably neceffary, when the operator is defirous of 
making his eee with a definite-quai 


the materials. For if too large a quantity of 


acid be poured at once, it is impoſſible to re- 


ſtrain the vapours; and the efferveſcence will - 


throw a portion of the manganeſe into the re- 
cetver.” The vapours which are developed by 
the affuſion of muriatic acid are of — 
yellow colour; and they communicate this co- 
lour to the water when they combine with it. 
When this vapouris concentrated by meant 


cron we lid, and reſembles a co gealeck 


_ 8-57 
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dil. Ie ig Heceſfary to afſiſt the action of the 
muriatie acid by means of a moderate heat ap- 
plied to the ſatid bath. The ſeeure luting of 
the veſſels is abſo an'efferttiab cr eumiſtance : for 
the vapbur which might eſtape is ſuffacating: 
and would not permit che chert. to inſg̃ect his 
operarion clofely. Fe is eaſy to difesuerttie plxee 
whereiteſcapesthroogh xtie lutes : by running a 
feather di pped in volatile allkaliioverthem: the 
combination of theſe vapors in ſtantiy fRrinis'# a 
white cloud: which renders the place! VMffble 
* vapou reſeapes. An excellent Mes 
moir of Mr Berthollet;” publiſſied in the An- 
nales Chimiques, may be wanne this 
oxigenated muriatic acid. 4 
The ſame oxigenated muriatic acid may bis 
obtained by diſtilling, in a ſimilar apparatus, 
ten pounds of marine ſalt, three or four pound 
of manganefe, Ard ten pounds of ſulphuric acid. 
Mr. Reboul has obſerved that the concrete 
ſtate of this aeid i is a cryſtallization of rhe acid; 
wier takes place at three degrees of tempera- 
ture below: the freezing point of Reaumur. 
Thefortns which have been obſerved are thoſe 
of a quadrangular priſm, truncated very ob- 
Handy NO I weder Gt #lozenge.” _ 1 
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and.the ordinary; muriate. The mere 
ſion ot light is ſufficient to decomp! 4 the = 
mer, and convyert it into common ſalt. This 
lixivium contains, indeed, the oxigenated acid 
in a ſtronger proportion. The execrable ſmell 
of the acid is much weakened. It may be em- 
A ployed for various uſes with the ſame ſucceſs, 
and with great facility; but the effect is very 
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Jo make uſe of the oxigenated acid in the 
arts,and i in order to concentrate a greater quan- | 
tity in a given volume of water, the vapour is 


* n 


made to paſs through a ſolution of alkali. A 


white precipitate, is at firſt, formed in the li- 


- quor;z hut a ſhort time afterwards the depoſition 
diminiſhes, ar 


d bubbles are diſengaged, which 
are nothing but the carbonic acid. In this caſe 
two ſalts are formed, the oxigenated muriate, 


SF $44 14-3 F 


far from correſponding with the quantity of 


| oxigenated acid which enters into this combi- 
nation, becauſe the virtue of a great part is ger | 
ſtroyed by its union with the alkaline baſis... 


The oxigenated muriatic acid has an nd 


ſively ſtrong ſmell. It acts dir ectly on the la- 
rynx, which it ſtimulates, excites, coughing, 
and produces violent head-aches. 


8 8 i: 


Its taſte is ſharp and bitter. It ſpeedily d de- 
ſtroys the colour of tincture of turnſole. But it 


| POWs that the Property Which moſt. oxige· 
of. | 1 _ Hated 
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lours, ariſes only from the combination of oxi. 


gene with the colouring principles; and that, 
when this combination is VEry Hy and ra- 


pie: the colour is deſtroyed. 


The oxigenated muriatic acid with which 3 a 


wälen of cauſtic alkali is ſaturated, affords, 


by evaporation in veſſels ſecluded fromthe light, 


common muriate and oxigenated muriate. 
This laſt detonates upon charcoal ; is more ſo- 
luble in hot than in cold water; cryſtallizes; 
ſometimes in hexahedral laminæ, and oftener 
in rhomboidal plates. Theſe cryſtals have an 
argentine brilliancy, like mica. Its taſte is 
faint; and its cryſtals, when they are diſſol ved 
in the mouth, produce a ſenſation of coolneſs 
reſembling that of nitre. 

Mr. Berthollet has aſcertained, by delicate 


experiments, that the oxigenated muriatic acid 


which exiſts in the oxigenated muriate of pot- 
aſh, contains more oxigenethan an equal weight 
of oxigenated muriatic acid diſſol ved in water; 
and this has led him'to conſider the oxigenated 


acid combined in the muriate as being ſyper- 


oxigenated. He conſiders the common muri- 
atic gas with relation to the oxigenated muria- 
tic gas, the ſame as the nitrous gas or ſulphure. 


ous gas with reſpect to the nitric and ſulphuric 
acids, 


ces poſſeſs, of reddening blue co- 


7 
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"produces nitrate and nitrous gas! Hence he 
has conſidered the muriatic abid as à pure rad 
cal, which combined with agreateroritefs 


fer from thoſe of pot-a 
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fimple muriate and the oxigenited muriate in 


the fame operation, i may be compared to the 


action of the nitric acid, 


in many caſes 


rity. of oxigene, forms either ſimple mmuxiatic 


| acid! gas; of the oxigenated muriatie acid . 


The oxigenated muriates of ſoda do 


„but in being more 
deliqueſcent and ſoluble in g verre vg 


os ſalts of this nue. 


The ovigenated -muriate 0 — gives 


1 de” its oxigene in the light, and by diſtillation 
as ſoon as the veſſel is heated to redneſs. One 
hundred grains of this falt afford ſeventy-five 
_ cubic inches of oxigenous gas reduced to the 
temperature of twelve degrees of Reaumur. 
This air is purer than the others, and may be 


employed for delicate experiments. The oxi- 
genated muriate of pot-aſh, when cryftallized, 


does not trouble the ſolutions of nitrate of 
| trad, of ſilver, or of mercury. ' er 


Mr. Berthollet has fabricated pe 


| ſy ſubſtituting the ox igenated muriate inſtead 
of ſaltpetre. The effects it produ 
. 8 "The experiment in the large way, 


ced were 


which 


wated M. Acid. 24 


> ** Was N A nn, is but too well 
Known, by the death of Mr. Le Tors and Ma- 

demoiſelle Chevraud. This powder gag 

then t the mixture was triturated. 


The oxigenated muriatic acid whitens ere 


8 


| the ſtuff is wru 


For this purpoſe the cotton is 
boiled in a e alkaline lixivium; after which 


genated acid. Care is taken to move the cloth 


oceaſionally in the fluid, and to wring it out. 
It is then waſhed in a large quantity of water, 
to deprive it of the ſmell with which it is im- 
Pregnateec . 


I have applied this knowl: property c to 1 


Whitening of paper and old prints: by this 


means they obtained a whiteneſs which they 


never before poſſeſſed. Common ink diſap- | 
_ pears by this acid; but priaters ink i 18 not at- 


tacked by it. 

Linen and cotton cloths, gy paper, may be 
kleaghed by the vapour of the oxigenated ma- 
rine acid. I have made ſome experiments in 
the large way, which have convinced me of the 
poſſibility of applying this method to the arts. 


The Memoir in which I have given an account 
of my experiments, will be printed in the vo- 


lume of the Academy of Paris for the year 1787. 


The oxigenated muriatic acid thickens oils ; 
” And 


: £ & 
- & PD 


out, and. ſteeped i in the oxi- 
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and oxides metals to ſuch a degree, that this 
proceſs may be e "ſed £0 n 


verditer. he 1 * 


The oxigenated muriatic acid Aifſolves me- 


| tals without efferveſcence; becauſe its oxigene 


is ſufficient to oxide them without the neceſſity 
of the decompoſition of water, and conſequent- „ 
1y without the diſengagement of LE 
Ibis acid precipitates mercury from its ſo- 
lution, and converts it into 9 ſtate LE corro- 
five ſublimate. 8 5 

It converts calptur in into © ſulphuric a aig, and 
inſtantly deprives the ver, black 1 acid 
vn its colour. 

When mixed with nitrous gas, it paſſes to 
the ſtate of muriatic acid, and c converts pay * 
> gas into nitric acid. En Ss 

When expoſed to 1 8 it 411705 oxigen- 


ous gas, and the muriatic acid is regenerated. | 


The muriatic acid acts very efficaciouſly up- 
on metallic oxides, merely in conſequence of 
its becoming oxigenated ; and in this caſe it 


forms with them falts, which are likewiſe n more 
or lefs oxigenared. 
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uriate of Pot-aſn. 


"This alt is ſtill diſtinguiſtied by the name 
of of Febrifuge Salt of Syivius. 

It has a diſagreeable ſtrong bitter taſte. 

It cryſtallizes in | Cubes, or in tetrahedral 
priſms, foes 

It decrepitates upon coals ; and when urged | 
by a violent heat it fuſes, and is volatilized 
without decompoſition. ; | 


It requires three times its weight of water, 


at the temperature of ſixty degrees of Fahren. 
heit, for its ſolution. : 


#4 


It is ſubject to little alteration in the air, 

One hundred grains of this ſalt contain 29. 686 
acid, 63. 47 alkali, and 6.85 water. It is fre- 
quently | met with, but in ſmall quantities, in 
the water of the ſea, in plaſter, in the aſhes of 
tobacco, &c. The exiſtence of this ſalt in the 


aſhes of tobacco might with juſtice have ſur- 


priſed me, as I had reaſon to expect the muriate 


of ſoda which is employed in the operation 
called watering. Was the ſoda metamorphoſed 


into pot-aſh by the vegetable fermentation ? 
This may be determined by direct e 
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Ws The received names of Marine Salt, Com- 


mon Salt, and Culinary Salt, denote the et vg | 
i ee of muriatic acid with ſoda.” 


_ This falt has a penetrating. but not Sher 
tte It decrepitates on coals, fuſes, and is 
volatilized by the heat of a Saß: makers fur- 
nace, without decompoſition. 

It is ſoluble in 2.5 times its weight & water, 


a ſixty degrees of Fahrenheit” $ thermometer. | 


One hundred grains of this ſalt contain 3 3 3 
acid, 50 of alkali, and 16.7 of water. 
It cryſtallizes in cubes. Mr. Gmelin has i in- 
formed us that the falt of the falt lakes in the 


5 _enyirons of Sellian on the banks of the Caſpian 


Mr. DeLifle e that a ſolution of ma- 
rine ſalt, leſt to inſenſible evaporation during 


five years by Mr. Rouelle, had formed regular 
-oftahedral cryſtals reſembling thoſe of alum, . 


Maxine ſalt may be obtained in octahedrons, 


| by pouring freſh urine intoa very pure ſolution 
of freſh falt. Mr. Berniard is convinced that 
this addition changed only the form of the falt, 8 
: | without altering its nature. e 


| Common | 
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Common ſalt is found native in many places. 
Catalonia, Calabria, Switzerland, Hungary, and 
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Tyrol poffeſs' mines, which are more or leſs = 1 
abundant. The richeſt {alt mines are thoſe f 1 
8 Wieliczka i in Poland. Mr. Berniard has given 1 
us a deſcription of them in the Journal de Phy- 1 
fique; and Mr. Macquart, in his Eſſays on | il 
Mineralogy, has added intereſting details con- | 1 
1 the working of theſe mines. | | a} 
Our ſalt ſprings in Lorraine and Franche= "0 
comte, and ſome indications afforded by Ble- | | 3 
ton, have appeared ſufficient motives to 8 al 
Thouvenel to preſume that ſalt mines exift in 1 
our Kingdom. This chemiſt e himſelf a 
in the following manner : A 
At the diſtance of two leagues from Sa- = 
verne, between the village of Huctenhauſen 1 
and that of Garbourg, in a lofty mountain called | ii 
Penſenperch, there are two great reſervoirs of | 4 
ſalt water; the one to the caſt, at the head of i 
a large deep and narrow valley, which'i is called | bi 
the great Limerthaal ; the other to the weſt, , 


upon the oppoſite flope, towards Garbourg. "oh 


They communicate together by five ſmall 1 
ſtreams, which are detached from the upper re- \ 1 
ſervoir, and unite in the lower one. From theſe „ 1 
two ſalt reſervoirs flow two large ſtreams; the . 1 
” upper runs into Franche-comte, and the lower "0 
into 1 


| into ans: where rg ben 35. well. 
Pagan ſalt works.“ * ip 
The waters e four to tbe aten of 
7 leagues from the reſervo iir. 
Salt mines appear to owe their origin to the 
ee up of vaſt lakes. The ſhells and madre- 
pores found in the immenſe mines of Poland 
are proofs of marine depoſitions. There are 
likewiſe ſome ſeas in which the ſalt is ſo abun, 
| dant, that 1 It 1s depoſited. at the. bottom of the 
water; as appears from the analyſis of the wa. 
ter of the lake Aſphaltites, made by ente, 
We if on ng GE a4, 
This native ſalt is often ads hg as 
in this ſtate it poſſeſſes conſiderable Alon 
it 4s called Sal- gem. It almoſt an contains 
an oxide of iron, which colours it. l 
As theſe ſalt mines are neither fufliccnely 
ee to ſupply the wants of the inhabitants 
of the globe, nor diſtributed. with that unifor- 
mity as to permit all nations to have ready re- 
courſe to them, it has been found neceflary to 
extract the ſalt from the water of the ſea. The 
ſea does not contain an equal quantity in all 
climates; Ingenhouſz has ſhlewn us that the 
northern ſeas contain leſs than the ſouthern. 
Marine falt is ſo abundant in Egypt, that, ac- 
ena Halſelguiſt, a freſh-water ſpring is 
25 a treaſure 
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to ſon ene ih 
The! method of extracting the water of the 
* varies according to the climates 
. In the northern provinces, the! falt.ſands 
of the ſea coaſts are waſhed with the leaft poſ- 
fible quantity of water, and the ſalt is obtained 
y eyaporation.— See the een of _ 
proceſs. by Mr. Guettard. 8 Fs 
2. In very cold countries, Lal water is con- 
contenbatey freezing, and the nee 2 
rated by fire. See Wallerius. 

3. At the falt ſprings of eee, Nos ran. 
4 the water is pumped up, and ſuffer-, 
ed to fall upon heaps of thorns, which divide 
it, and cauſe a part to evaporate. . The a 
concentration is effected in boilers. * 

4. In the ſouthern provinces, eee Ar. 
ee at Cette, and elſewhere, che extraction 
is begun by ſeparating a certain quantity of 
water e the general maſs of the ſea, which 

ſuffered to remain in ſquare ſpaces, called 
| Partenemens. For this purpoſe it is neceflary; 
to have Nuices whic] . 


at pleaſure, and to form ſurrounding walls 
— all communication with the ſea. 
except by. means of theſe gates. It is in the. 


enen. that the water goes through the 
firſt 


may be opened and ſhut. 
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which is difficult to be entirely ſeparatechz unc 
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firſt ſtage of evaporation; and when it begins 
to depoſit its ſalt, it is raiſed by bucket 
to other fquare compartments, called Tables, 


where the evaporation finiſnes 


The falt is heaped” together, to form hes 


cammelles; in which ſtate it is left for three 
years, in order that the deliqueſcent ſalto niay | 


flow out of it; and, p eee of _ 


it is carried to market. hs 2 24 $47 wk 2&7 


Exertions kedinguiptentave/tonyitines bein 


made to difcover a cheap method of decome 


poſing marine ſalt, to obtain the mineral alka- 
Ii at a low price, which is of ſuch extenſtve 
uſe in the manufactures of Top; glaſs; bleach- 
mg, &c. The proceſſes hitherto: diſcovered 
are the following: "VI Nad © W089 dee 

1. The nitric- aeid diſengages rhe muriatio 


acid; and forms the nirrte of ſoda, which may. 
þ tent ompoſ 


poſed by detonation. 
Potlaſni diſplaces the ſoda, even inthe 


| cold] as I found by experiment. 


"I The ſulphuric acid forms e e 
Ie —————— falt; Sm 
ern cs or — "ITY 
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ex the acetite* of barytes, and the ſoda 
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by means of lime, ſerpentine, iron, 


decompoſed, and muriate of lead is formed. 
. Scheele has pointed out the oxides of lead 
forthe decompoſition of common ſalt. If com- 


mon falt be mixed with litharge, and made in- 
to a paſte, the litharge gradually lofesitscolour; . . 
and becomes converted into a white matter, 
from which the ſoda may be extracted by waſh--. . 
ing. It is by proceſſes of this kind that Tur- 
ner extracts it in England; but this decompo- 


ſition never appeared to me to be complete, 


litharge was employed in a propor- 


tion. quadruple to that of the ſalt. L have ob-. 
ſervedithat almoſt all the bodies are capable of 
marine ſalt, but that —_ a 5 

do mp. olition is FR Mui 


PN As is combined erke 
pot be Mg to decom 


dtainel by eaten eden pere 5 
4. Magee in Nin to accompliſh ths g 


Cl acc“ He adds that” if common falt be | 
rid wn upon lead heated to rec nefs, the falt is 
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down ; * the vegetable acid, united to FRY 
| ſoda, remains in ſolution, | The vegetable acid 
may be diſſipated by evaporation and calcina- 
tion; and the alkali remains diſengaged. _ 
Marine ſalt is more eſpecially employed at 


our tables, and j in culinary purpoſes. It re- 


moves and corrects the inſipidy of our fogd, 
and at the ſame time facilitates digeſtion. It is 
uſed in a large proportion to preſerve fleſh 
from putrefaction; but in a ſmall doſe it haſtens 
that proceſs, according to the experiments of 
_ Pringle, W Gardane, &c. , 
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2 Ot all be. of ammoniac. his. is 


the moſt intereſting, and the moſt gener 
It is known by the name of eee 50 


2 


2 


This ſalt may be directly formed by decom- 
bees the muriate of lime by the means of | 
-- ammoniac, as Mr. Baume has. practiſed at Paris. 
"Put almoſt all rhe ſal ammoniac which circu- 
lates in commerce is brought to us from Egypt, 


where it is extracted by diſtillation from ſoot, 


dy the combuſtion of Wanne, of ſuch | 


animals nn. faline Beate. ie ie 


er Compran St dumoniae. 887 


_— » The details of the proceſs which is uſed. have 
not been very long known. One, f the firſt 
Ariters who gaye adeſeription of thi operation 
bs father Sicard. He informed ue in F716, 
that diltiflingvefiels were charged with the ſoot 
of che excrements. of oxen, to eh ſe falt 
. and, camels, urine wers added. 
Mg. Leæmajre, gonſul at e in a Ol 
Britten to the Academy of Stiences in 1,720, 
. affirms: bet penher urins nor ſra ſalt is 
_ added... | CITE. 1X TOW F103. 6 
Mr. Hef bas W to the 
W e of Stockholm a conſiderably exten+ 
five deſcription of the proceſs; by which we 
learn, that the dung of all animals which feed 
on ſal ine plants is indiſoriminately uſed, and that 
Fg ſoot is diſtilled, to obtain fal;ammoniac.. 


The qung is dried hy applying it agalnſt the 


With, and it is hurned inſtead of Wood, in fuch 
countries as do not poſſes that fuel. The ſub- 


Umation is performed in large round bottles of 


one foot and a half diameter, terminating in a 
neck of two inches in height; and they are 
filled to within four inches of the neck. * The 


ge is-kept up daring three times twentyfbur 
_ hours; the falt is ſyblimed'to che upper fart 


of theſe veſſels, where 1t forms a maſs of The 


35 figure aq the veſſels themſelves, Twenty 


Ve. 1. 8 


pounds 
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pounds of ſoot afford ſix dende of Al ammo- ; 
niac, according to Rudenſkield. 8 
Dwas always of opinion that Gal ammoniac 
might be extracted by treating the dung of the 
numerous animals icli feed on ſaline plants 
in the plains of La Camargue and La Crau, in 
the ſame manner; and after having procured; 0 
with the greateſt difkculty,- two pounds: of the 5 
ſoot, I extracted from it four ounces of fal am- 
moniac. I muſt obſerve, to ſave much trouble 
to thoſe who may wiſh to follow this branch of 
commeree; chat che dung produced during the : 
ſummer, the ſpring, or the autumn, does not 


afford this falt. I did not know to what cir- 4 


eumſtance to attribute the verſatility of my 

reſults; until I found that theſe animals do not 
eat ſaline vegetables, excepting at the time when 
freſh plants cannot be had; and that they are 


reduced to the neceſſity of having recourſe to 


faline Plants only during the three winter | | 


months. This obſervation appears to me to 


be'a proof, that marine ſalt᷑ is decompofed =... 
the firſt paſſages; and that the ſoda i is modifi- ” 
ed to the ſtate of ammoniac 1 © 
2.0. ð b Ml 
theaperturesof voleanic mountains. Mr. Fer- 


ber found it; and Mr. Sage ndmitted its exiſt⸗ J 
ce among ublennie products. It is ound 3 


98 WOT. C | "4 -S© the 


* 
4 * 


Sal Anmnide.”” Eg: 259 
the Oh 600 Puzzolo, according to Meſſrs, 


Swab, Scheffer, &c. 


It is found in the country of the Cilimucs, 
Model analyſed wept One Ro HT 


It is alſo produced in the human sech, and 
exhalesby perſpirationir in malignant fevers. Mr. 


Model has proved this fact in his own perſon : : 
for at the time of a violent ſweat which termi- 


nated a malignant fever, he waſhed his hands 


in a ſolution of pot- aſn, and obſerved that a pro- 
digious quantity of alkaline gas was diſengaged. 
Sal ammoniac eryſtallizes by evaporation in 


quadrangular priſms, terminated by ſhort qua- 
drangular pyramids. It is often obtained in 


rhombic cryſtals by ſublimation. The concave 
face of the loaves of ſal ammoniac in commerce 
is ſometimes covered with theſe cryſtals, 


This falt has apenetrating, acid, urinous taſte, | 
It poſſeſſes a degree of ductility which renders _ 
ir flexible, and cauſes it to yield to a blow ol 


the hammer. It does not change in the air; 


which circumſtance renders it probable that 


ür far ammoniac iS different from that men- 
tioned by Pliny and Agricola, as that attracted 
humidity. Three parts and a half of water dif. 
ſolve one part of ſal ammoniac, at fixty degrees 
of Fahrenheit' thermometer; a conſiderable 
n of cold is produced by its ſolution. 


One hundred parts of ſal ammoniac contain 


8 2 


— ̃ T , 
* 


metallic ſurface, and preventing its oxidation. 


\ Oo * a : 8 4 f ; * 
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fifty -t wo partacd, , fory aun dates Abd cight 
water. as . 
This falt is not at all We by - : 
nor by magneſia except with difficulty, and in 
part only; but it is completely decompoſed 
by lime and fixed alkalis. The TR Mo 
nitric acids diſengage its acid. l 
Inis ſalt is uſed in dyeing, to brinks out cer 
tain colours. It is mixed with eee to 
increaſe its ſolvent power.. 
It is ufed in ſoldering ;'in e enen it 
f poſſeſſes the double advantage of clearing the 


t 


"CHAP. VV 


Count the Nitro- muriatic Avid. 


$ FT . HE acid which we call RYH ORG 


is a combination of the PR aun mu- 
riatic acids. N 

"Our predeceſſors diſtinguiſhed it bre n name 
of Aqua Regia, on Wenn 5 its rtr . # 


<iflolving gold. - hs oO 


= {There are ſeveral k Enbon proteſt for mak ing 
<his mixed acid. Ii 241 7 N "AR 28 & „„ * 


If two ounces. of common falt be diſtilled 
with. four of nitric acid, the acid which comes 
over 


Nitro- muriatic Adil. 25 


over into ON will be good nitro-mu- 

_ ati, Weich s cio e eee AP 

This is the ———— 508 Baume? 

| The nitrate of, pot- aſn may be eee 

by diſtilling two parts of muriatic acid from one 

of this ſalt: good aqua regia is the product of 

this operation; and the reſidue is a muriate 
of pot - aſh, according to Mr. Cornette. * 

43 Boerhaave affirms that he obtained a en 
aqua regia, by diſtilling a mixture of two parts 
of nitre, three of ſulphate of iron or tt 
vitriol, and five of common falt. 

The ſimple diftillation of nitre of the firſt 
bailingadfonds aqua regia ; which is employed 
by the dyers in the ſolution of tin, for the com- 
poſition of the ſcarlet dye. This aqua fortis is 
a true aqua regia : and it is by virtue of the 
mixture of acids that it diſſolves tin; for if it 
conſiſted of the nitric acid in a ſtate of too great 
purity, it would corrode and oxide the metal 

without diſſolving it. The dyers then ſay that 
the aqua fortis precipitates the tin; and they 
correct the acid by en ſal ammoniac or 
common ſalt in ie. 
Four ounces of ſal ammoniac in powder, 
diſſolved gradually, and in che cold, in one 
pound of nitric acid, form an excellent aqua 
. An . muriatic acid gas is difÞ 
200 | e 


Nitro-muriatic*Acid. 


engaged for a long time; which it is impro- 
Ne to attempt to coerce, and which ought to 
be ſuffered to eſcape by convenient apertures. 
Aqua regia is likewiſe formed by mixing 
en two e of ee nitric 9010 Wande one 
of muriatic acid. ü de ec, 
The very en anch of dere ee muri- 
atic acid, which is diſengaged in every proceſs 
which can be adopted to form the acid at pre- 
ſent in queſtion; and the property which it 
poſſeſſes, equally with the ox igenated muriatic 
acid, of diſſolving gold, have led certain che- 
miſts to infer that, in the mixture of theſe two 
acids, the muriatic acid ſeized the oxigene of the 
nitric, and aſſumed the character of oxigenated 
muriatic acid ; ſo that the nitric acid was con- 
ſidered as anſwering no other purpoſe than that 
of oxigenating the muriatic. But this ſyſtem is 
inconſiſtent; and though the virtues of the 
muxiatic acid are modified by this mixture, and 
it is oxided by the decompoſition of a portion 
of the nitric acid, nevertheleſs the two acids 
fill exiſt in the aqua regia: and I am convinc- 
ed that the beſt made aqua regia, ſaturated with 
pot-aſh, will afford:the ordinary muriate, the 
oxigenated muriate, and the nitrate. It appears 
to me that the powerful action of aqua regia 
e San on the union of the two acids; 
. 006 - 


one of whictvis exceedingly well calculated 0 


_ oxide/ithe metals, and the other diſſol ves the 
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Wie d DIOF then uns 


ee the 4 {cid of Borax, _ 


1 
I'S; 


W HE acid of borax, more generally "knot 
1 by the name of Homberg's Sedative Salt, 


is almoſt always afforded by the decompofition 


of the borate of ſoda, ' or borax. But it has 
been found perfectly formed in certain places; 
and we have reaſon to hope that we ſhall ſpeed- 
ily der re eh Un b information: reſpect- 
_ its matures. r 
Mr. Hoefer, e of the. Pharmacies of 
T uſcany, was the firſt who detected this acid 
ſalt in the waters of the lake Cherchiajo; near 
Monte: rotondo, in the inferior province of Si- 
enna: theſe waters are very hot, and they afford- 
ed him three ounces. of the pure acid. i In one 
hundred and twenty pounds of the water. This 
ſame chemiſt having evaporated twelve thou- 
ſand two hundred and eighty grains of the water 
80 lake ee eee one hundrest 
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and 
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uns. Ee preſuniet; thortover, 


| Havie-frildſbe be found in the water of ſeveral 


other kes, eo i hoſt of OT — 
cerbeloni, cc R; | 
Mr. Sage has et in 3 hand of the 
0 emy of Sciences ſorme acid of borax, 
brought from the mines of Tuſcany by Mr. 
nn who collected it himfelf, 

Mr. Weſtrumb found ſedative ſalt in the 
_ ee Cubic Quartz oF mne He 


avide of ee apatite ; The reſult of his 
bs op is the following: . Ane 


Sechitiveral t! 3 

5 ö pond 2 2 8 G : *. 725 "a 0 
: 5 e EF 
Ae Magefia 187 5 2} Gr root Wt 07 B 


N Clay and filex 43351075 eee by 155k 
. 4 . DW 


Tron — e 
This Roi, according to the Warn of 


Lass, his the forth of final Eubical cry ſtals, 


Potter“ kraflfparent, in other” N 


milky, ang xiords fparks with the ſteel" 


The acid bf 'borax is generally found com- 


| bined with ſoda It is from this combination 
that it is difcngaped, and — ea ee <4 


ſublimation or cryſtallization,” N 
When it is propoſed. to obtain it wy Cubti- 
nds of elende — of 


iron, 


bitten, three pot 


Aid Borax. 266 
iron, and two ounces of borate of ſoda; are diſ- 


ſolved in three pounds of water. The ſolution | 


is then filtered, and evaporated to a pellicle : 
after which the ſublimation is performed in a 
cucurbit of glaſs with its head. The acid of bo. 


rax attaches itſelf to the internal ſurface of the = 


head, from which i it may be ſwept by a feather. 
Homberg ta 

borax with the ſulphuric acid. This proceſs 

ſucceeded with me wonderfully well. For this 

purpoſe I make uſe of a glaſs cucurbit with its 

head, which I place on a ſand bath. I then 


pour upon the borax half its weight of ſul-. 
phuric acid, and proceed to ſublimation. The 
ſublimed acid is of the moſt. beautiful white- 


Stahl, and Lemery the younger, obtained 
che ſame acid by nen uſe of the nitric and 
| Homme neids::. ; 

Jo extract the acid of borax bi crpfialiings 
tion, the borax is diſſolved in hot water, and 
an exceſs of ſulphuric acid is poured in. A 
falt is depoſited during the cooling on the fide 
of the veſſel, in the form of thin round plates, 
applied one upon the other, This ſalt, when 


dry, is very white, very light, and of a oy 


appearance, It is the acid of borax. 


VO are indebted ene for this proceſs. 


Baron 


tained it by decompoſing of 
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vegetable acids are equally capable of decom- 
poſing boraxi; and the ſecond, that borax r 


5 tion and evaporation; by 
that a confiderable part is volatilized with: the 


Baron has added two facts: the firſt, "FAM the 


e eee ae e the en Ne 
with ſoda. 2] Trim? won 

This acid may as purified by'ſe olurtoajs SY 
t it muſt be obſerbed, 


water which flies off in the evaporation. 
The acid of borax has a ſaline cool taſte. It 
colours: the tincture of turnſole, ſyrup of vio- 
D ht lb SORES oli MEHR, Pukha” 
One pound of boiling water diſſol ved uno 


more than one hundred and eighty- three grains; 


Alcohol diſſolves it more eaſily; and. the 


flame which this ſolution affords is of a beauti- 


ful green. This acid, when expoſed to the 
fire, is reduced to a vitriform and tranſparent; 


ſubſtance, inſtead of riſing; which proves; as 


Rouelle has obſerved, that it is only ſublimed 
by favour of the water, with Which. it Mares a 
very volatile compoun 2; »; y 

As moſt of the known "ids, ee this 


acid, and exhibit it in the ſame, form, it has 


been thought a juſtifiable concluſion that it ex- 
iſts ready formed in the borax. Mr. Baumẽ has 
even affirmed. that he compoſed this acid by 

C613 £ | leaving 
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leaving a mixture of grey clay, greaſe, and 
cows dung expoſed to the air in a cellar. But 
Mr. Wiegleb, after an unſucceſsful labour of 
three years and a half, thinks himſelf autho- 
riſed to hs a formal e to the F en 

8 Cadet has e 4 to prorenene 
x That the acid of borax always retains a por- 
tion of the acid employed in the operation. 
2. That this ſame acid has ſtill the mineral al- 
kali for its baſis. Mr. De Morveau has, with 
his uſual ſagacity, diſcuſſed all the proofs 
brought forward by Mr. Cadet; he has ſhewn 
that none of them are concluſive, and that the 
acid of borax is entitled to retain its ova 
e the chemical elements. 


phe = R T I C L E 1 
Borate of Pot-aſh. 


The acid of borax combined with We 
forins this ſalt. It may be obtained either by 
the direct combination of theſe two ſeparate 
principles, or by W Dajan 5 1 the 
addition of pot-aſn. 

This ſalt, which is Ver nerd known, afforded 
Mr. Baume ſmall cryſtals: N 
The acids s diſengage it Bac ſeizing its aka 


line baſe, + PR | 7 EO DOK 3v- 
ARTI- 


days journey to the eaſtward of Lf the cap 
dom of Mie of | 
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"This combination forms Borax, properly ſo. 
called. . f * Portions 2 
It is ae to us n the Indics and it 
origin is fill unknown“). 41440, 
The article Borax may be nee Bo- 
mare's Dictionary of Natural Hiſtory. HIT 
It does not appear that borax was known to 
the ancients. The chryſocolla, of which Dio 
corides peaks, was nothing but an artificial 
ſolder compoſed, by the goldſmiths themſelves, 
with the urine of children and ruſt of copper, 
which were beaten together 4 in 4 | mortar of the 
ſame metal. | I 
The word Borax is found for the firſt t time in 


che works of Geber. Every thing which has 


been written ſince chat time concerning e 


— 3 5 + TR 5 X + 1 a 
Boo 7 *% 3 of ee is very © ll 5 in two Pa- 
pers, m the Teventy-ſeventh volume of the Philoſophical 


Tranſactions, Numbers xxviii. and'xxix. It is dug up in 


a cryſtallized ſtate from the bottom of certain ſalt lakes in a 


mountainous, barren, volcanic diſtrict, about twenty-five 
tal of ane 


* 7 r . 
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is OP. to the ſubſtance hich is at pre- 
ſent known to us by that name. 
Borax is found in commerce in chi di rene 
ſtates.— The firſt is brute borax, tincall, or 
chryſocolla. It comes to us from Perſia, nd 
is enveloped and ſoiled by a greaſy covering. 
The pieces of brute borax have almoſt all of 
them the form of a ſix- ſided priſm, ſlightly 
flattened; and terminated by a dihedral pyra- 
mid, The fracture of theſe cryſtals is brilliant, 
with a greeniſh, caſt, This kind of 'borax is 
very impure. It is pretended that borax is 
extracted from the lake of Necbal, in the king- 


dom of Grand Thibet. This lake is filled with 
water during the winter, which exhales in the 
ſummer; and when the waters are low, work 


men enter, who detach the cryſtals from the 
muddy bottom, and put them into baſkets. 


The Weſt Indies contain borax. It is to 
Ire Anthony Carera, a phyſician eſtabliſhed 


at Potoſi, that we are indebted for this diſco- 
very. The mines of Riquintipa, and thoſe in 


the neighbourhood of Eſcapa, afford this ſalt 
in abundance. The natives ule it in the Shop: 


PPT: Fn RW Mo EDEN IE: 
The ſecond kind of borax known in com- 
merce comes nente It is purer than the 


preced- 
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preceding, and' has the form ef ſmall plates 
cryſtallized upon one of theit ſurfaces, on which 
the rudiments of Priſms may be perceived. * 


This borax is mixed with a white powder, 


which-appears to be of an argillaceous' nature: | 

' Theſe ſeveral kinds of borax/have been purt- 
fied at Venice for a long time! and After watds in 
Holland; but Meſſrs. Lagailler #efitie ic ur pre- | 
ſent in Paris: and this purified berate forms the 
third kind which is met with in commerce 

In order to purify borax, nothing” morę is is 


neceſſary than to clear it of the unctubtis firb! 


ſtance which ſoils it, and impedes its ſolution: * 
Crude borax added to a ſolution of min&ar 
alkali, is more completely diſſolved, and may | 
be obtained of confiderable beauty” by à firſt 
cryſtallization ; but it retains the alkali made 
uſe of: and bbrax, purified: in this manner, 
poſſeſſes a . n of alkali chan! in 
its crude ſtate, . mA STIR © 
The oily part of borax may be aenrojed 55 / 
calcination. By this treatment it becomes 3s 
more ien and may in fact be purifled in \ | 
this way. But the method is attended with 7 a 4 


confiderable loſs, and i is not ſo advantageous as 8 


might be imagined. nid DARIN St 
- Themoſt ſimple method 407 purifying ens pr 


conſiſts in boiling it n 1 for a long 
time. 
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ution being filtrated, affords by | 
Eviporation cryſtals rather foul, which may be 
pütified by a ſecond operation ſimilar co the 
| foregoing,” I have tried all theſe proceſſes in 
the large way; and the e HE to me 


time. This fc 


to be the moſt ſimple. FP 


Purified borax is white, tranſparent, and has i 


a a ſornewhar greaſy appearance in Its fraſture. | 
I cryſtallizes in hexahedral priſms, termi- 


nated by e and TornetiZnes: BoA: 


Pyramids. e ; 


It Has a ü brle tails. See VF 


it converts ſyrup of violets to green. 
"When borax ĩs expoſed to the fire, it kel 


up, the water of cryſtallization is diſſipated in 


the fore of vapour; and the ſalt then becomes 
cotivertedi into a porous; light, white, and opake 


mafs, commonly called Calcinẽd Borax. If the 


fire be more ſtrongly urged, it aſſumes a paſty 


appearance, and is at length fuſed into a tranſ- 
parent glaſs of a greeniſh yellow colour, ſolu- 


ble in water; and which loſes its tranſparency 5 
by expoſure to the air, in conſequence ofa white 


effloreſcence that forms upon its ſurfacde. 


bis ſalt requires eighteen times its weight of 


4. 


water, at the temperature of fixty degrees of 


Fahrenheit's thermometer, to diſſolve it Boil- 
ing water diffolves one-ſixth of its weight. 


. 


2 f Barytes 
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_ Barytes and magneſia decotopoſd bor 
8 precipitates. the ſolution of. this ; 
falr; and if quick-lime be boiled with borax, 
a falt of ſparing ſolubility 3 38; formed, which. is 
the borate of lime. LOBES La6%7 4 A 3113 
Borax is uſed as an excellent "hag in 3 12 
tic operations, It enters into the compoſitioꝑ of 
reducing fluxes, and is of the greateſt uſe in 
analyſes by the blow-pipe- It may be applied 
with advantage in glaſß manufactories; for 
. when the fuſion turns out bad, a ſmall quan- 
tity of borax re-eſtabliſhes . It js more eſ- 
| pecially uſed in ſoldering, . It afſilts the. fuſion i 
of the ſolder, cauſes it to flow, and keeps che 
8 050 of the metals in a ſoft, or clean ſtate, 
which facilicates the operation. It is ſcarcelß 

of any uſe in medicine. Sedative ſalt alone is 

uſed by ſame phyſicians; andi its name r : 

__ ently indicates its application. POT We 

Borax has the inconvenience of e = 
api requires the, greateſt, attention on the part 
of the artiſt ho uſes it in delicate Works, more 
eſpecially when deſigns are formed with gold 
of different colours. It has been long a defi. 
deratum to ſubſtitute ſome compoſition i in the 
room of borax, which might Pages I a YM 
ages without its defects. t HET 
Fs Georgi has publiſhed the following pro- 

3 ceſs 


999 


OB SRC Gn GC, Ee: oe Ee RTE rags Ro TX he ER os RE, EOS he bs! 
7 - 


Barate. of Ammoniac. 27 3 


= ceſs: . Natron, mixed with marine ſalt ang 
Glauber s ſalt, is to. be. diſſolved in lime-water; 
and the cryſtals . which ſeparate by the cooling 
of the fluid may be ſer apart. The Urivium 
of natron is then to be evaporated; and this 
ſalt afterwards diſſolved in milk. The evapo- 
ration affords ſcarcely one- eighth of the natron 
employed, and the reſidue may. BE * to 
the ſame uſes as Porak. 25 
Meſſrs. Struve and Exchaquet have proved 
that the phoſphate, of pot aſn, fuſed with a ger- 
tain quantity of-ſulphate of lime, forms an ex- 
cellent glaſs for doldering metals. See the 
Journal de Phyſique, t. Xxix. p. 78, 79 
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This Cale is een Ulittle WET: F We are indebt- 
_- to Mr. De Fourcroy for the following indi- 
; Cations: —He diffolved the acid of borax in 


ammonise, and obtained by evaporation a bed 


nor plate of cryſtals connected together, whoſe 
- %» ſurface-exhibited polyhedral pyramids. js 5 his 
wy ſult has a penetrating and urinous taſte; it 
15 fenders the ſyrup of violets green; gradually 
* loſes its cryſtalline form, and becomes of a 

- Yor. I. T brown 
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brown colgur, by the contact of air. bit ap- i . 
pears to be of conſiderable ſolubility. i in 1 15 81. 
06 Vage the volatile alkali- 34 115 
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| "HE name of Mineral Water i is given to E. 
any water whatever which i is ſufficiently _ 


boaded with foreign principles to produce an 1 
effect upon the human body, different from 


that which is produced by the waters TN, q 
monly uſed for drink. _ "OE 
Men, doubtleſs, ere not W in e Ha | 
to the differences o waters. Our anceſtors ap- 
pear even to have been more ſtrictly attentive. 


than ourſelves to procure wholeſome drink. It 
Was almoſt 1 8 the nature 5 the water 19 þ 5 


4. 2 CY; 5.5 
oc. A5 en waters bear . to every part of . 


try, their analyſes may be indifferently placed at the end cf 
any one of the parts. But as the nature of the principles they 


contain ſuppoſe an acquaintance with the products of the 
three kingdoms, it is more natural to reſerve the article of 
the mineral waters for the concluſion of a courſe of chemiſ- _ h 
try. I haye thought proper to change this order for no other 5 


.. reaſon, than becauſe I foreſaw that the third volume of this 7 


5 SY : 


determined their preferenee in the ſituation of 
towns, the choice of habitations, and conſe - 

quently the union of citizens. The ſmell, the 

taſte, and more eſpecially. the effects of waters 

upon the animal economy ha ve been thought. 
ſufficient, ,during-a long time, to determine 

their nature. We : may ſee, in the Writings of 

Hippocrates, how much ohſervat ion and genius 

are capable of performing in ſuhjects of this 

nature. This great man, of, whom it. - would af- 8 | 
ford but a very, imperfect idea to conſider him k 

merely as the Father of Medicine, was ſo well 
acquainted with the influence of water upon 
the human body, chat he affirms that the mere 

quality of heir uſual drink is capable of mo- 

difying and producing A. difference between 

men; and he recommends to young phyſicians 

to attend more particularly to the ARCS, of the 

waters their patients ought, to uſe. We ſee that 

the Romans, who were; frequently. under the 

neceſſity of ſettling in parched climates, ſpared | 

no exertions to, procure wholeſome water to 

their colonies. The famous aqueduct which 

carried the water of Uzes to N iſmes, i is an un- 

equi vocal proof of this; and we ſtill poſſes ſe- 

veral mineral ſprings at which they, formed co- 

lonies, for the advantage. of the. baths.., Non 


mit Yin, 


N 


1 was not till near the ſeventeenth century 125 
5550 8. that 


* 6 58 Bxomination > 


that ths -wpatieation of . wnerh6ds: 10 
the examination of waters was firſt made. We 
are indebted to the preſent revolution of che- 
miſtry ſor the degree of DOSY | to which 
ee, has been carried. 
The analyſis of waters appears to me to o be 
ene aber 2 pion 
I. That we may not make uſe of Eh vater - 
- for drink but fuch as is 'wholeſome. - | 
2. That we may become- . with 
ch poſſeſs medicinal virtues, and ap- 
ply them to the uſes to which they are ſuited, 
37 To appropriate to rhe different works or 
manufactories that kind of water which is the 
beſt calculated for their reſpective purpoſes. 
4. To correct impure waters, or ſuch as are 
el impregnated with any noxious . 
ple, or charged with any falt. 7 * 
g. To imirate the known: mineral vaters, in 
X all places anch at all times.. 
The analyſis of mineral waters is one of the 
elt difficult problems of chemiſtry. In order 
to make à perfect analyſis, it is neceſſary to be 
aware of all the diſtinctive characters of the ſub- 
ſtances which may be held in ſolution. in any 
Water. The operator muſt be acquainted; with 


che means of feparating from an almoſt inſenſi- 
Sn 445 r 50] TRY 1 WS IS — * ble 
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ble reſidue ths ferent ſubſtances which com 
poſe it. He muſt be able to appreciate the na- 
ture and quantity of the products Which ate 
carried off by evaporation; and likewiſe to 
aſcertain whether certain compounds are not 
formed by the op« 
others may be decompoſed... 

The ſubſtances goed in waters are held 
either in ſuſpenſion or in ſolution. 105 

1. Thoſe ſubſtances which are pee of 


being ſuſpended; in waters are, clay, filex in 
a ſtate. of givin, CHER! A; een 


ſia, &c. n 
Thoſe which are ſoluble a a pure air, che 
Ws acid, pure or compound alkalis, lime, 
magneſia, the ſulphates, the muriates, the. ex- 
tractive matter of plants, hepatic gas, &c. The 
moſt ancient, the moſt general, and the moſt 
ſimple diviſion o mineral waters, is that which 
diftinguiſhes them i into cold waters and hot or 


thermal waters, accordingly as their temperature 


"26, the ſame, or exceeds that of common water. 


A diviſion founded on the ſeveral qualities of 


5 theſe waters, will arrange chem in four claſſes. 


I. Acidulous or Gaſeous Waters.—Thefe are 
Mey their penetrating taſte; the facility 


with which they boil; che ene of 


bubbles 


rations of his e wy 0 


= Exarmivation of > 
© biibbles by fimple agiration, (Sen by mere 


ftanding;the'property of reddenihg'the tinsture 


N türnſole; the precipitating Time- water, &c. 


They are either cold or hot. The firſt are 


: ele of Seltz of Chateldon, of Vals, df Perols, 


Kc. Thie fecond are thofe'or MRO, f Mont- 
d'or, of Chatelguyon, —. m 


"Of 5 Saline wätkts, properly ſo called. Theſe 
are characteriſed by their faline taſte, which is 
modified according to the nature of tile falts 
; they contain, The ſalts moſt generally found 


in waters are, the muriate of magneſia, the ful 


phates of ſoda, of lime, &c. Our 2 of 
Balarut, of Veuſet, &c. are of tflis nature! 


- 


III. Shiphiirebus Waters. The waters 


& nave long been Confidered as holding ſulphur 5 


Ifi fol ution. Me 


is. Venel and Monnet oppo- 


Teck tliis affertion: Befgttlang has proved that 


moft of thefe Waters are merely + impregnated 


| He r 
2 


With hepatic gas. It appears, However, that 


Xhete are fome whick hold true liver of ſul- 
Phrur in fölution, ſuch as thofe of Bareges'and 


bf Cotteret; Wherels the waters of Aix la Cha- 


pelle, Montmorency, &c. are of the nature of 
thofc mentioned by Bergmann. We may, with 
Mr. De Fourcroy, call the firſt by the name of 
atic Waters, 200 the latrer by the name of 
Li gorge Waters. N 


+= This 


lefg kngwn, broke mY. fe 
eggs which they emit... non nts g 
IV. Martial Waters. Theſe haye the pror 
peꝛrty of exhibiting a blue colour by. the, ſolu- 
tian of pruſſiate f lime they hays. beſides a 
Very evident aſtringent aste. The i Iron, is „held 
in ſolution either hy the carbonic, or the Jul- 
Pphuriczacid. In the firſt caſe the a acid i is either 
in ęxcgſs, and the water has a ein ſub- 
acid taite, as the, waters. of. Buſlang, 8 pay Byr- 
mont, ougue, &c.: orthe acid i is not in excels 
and,.conſequently the waters are not. acidulous; 5 
fuch are the waters of Forges, Conde, Aupale, 


1 Sometimes the i iron is eee wich uche 


4 


kgs ng — of: iron. N Mr. O Jpoix admits. 
his ſalt in the waters of Provins; and t ole 0 of 
Rougne near Alajs are, almoſt, ſaturates J. Wit 
it Mineral Waters of this quality are fre- 
| quently found in the vicinity of rats. .of.py- 
rites. There are {ryera) near Amaloy,: and in 
the dioceſe of ViShs ooo l ti 
There are ſome. Waters, which may be placed 
indiſcriminately in ſeveral o of the claſſes. Thus, 
for example, there are faljne waters, which may 
be confounded. with gaſeous, waters, becauſe 
33 is conſtantly. dęſengaged from them. 11 ne 
Waters of Balaruc are of this kind. e 
We do not comprehend among mineral 
waters 


34 
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22250 1 0 hien ks (aac Magi gh 
them, without communiciting att hath er 
Tie property; eh as the barning Tring! 
| Dior, cbeb, 9199 PUG a e de Cra. 
When cob ehre of any une is d{certhiried, 
its arlaly lib Rhay be Prabceded pött by chs 
— — 8 emical And Pyflcar Means. To call 
thoſe methods phyſical; "which are ufed tô af 
| — "certain prop Fettiks bf water withodt de- 
Comm} pofingthem. bels tnethotls are, for the 
wee t, Küch 4s thay Be carried intth efreck at 
ite cen 125 Tee,” The dppearatibe, che tuell, 
aka e dat Sort maten ne By Ho wal 
jd "legſected,” $02-K ni n $2414 
N Sites Upidity of any Wattt en U ny 
ity, 67 115 the acetitite földtiom 6f the fos 
reign pr Iniples it ty Colt an itnperfełt 
- trad Nene) Gehoteb that foleign fubſtances 
"att Rifper0eh," > Gbdd Water has no ffneft: che 
nell of Fbtten Les dendtes liver of! fulphtit, 
er Hapakte gas; A fett A penetrating mall 
is proper to acidulous waters; ame a Teri ken 
chakakelizet nagt Mate. 
Thel bitterneſs bf Watert 10 general depend 
ba hedträl falts. Litre, ad the hor ood 
give them an auſtere” fate, n e 
It is TiKkewiſe'of importance to aſcerrain 5 
ſpecific gravity of the water, viell may be 
done elrber by means of che areometer, or by 
the 


* 


equal NE ef Auel watery 6! 19546 

FThe degree of heat muſt likewiſe be rakett 
by means of a good mercurial thermometer. 
Thermometers made with fpirits of wine ougfit 
to be rejected; becauſe the dilatation; aſter the 
thirty ſecond degree of Reaumur, is extreme, 
and no longer correſponds with the tempera- 
ture of the water. It is intereſting to calculate 
the time which the water requires to become 
cool; in comparifon with diſtilled water raifed 


to che ſame degres of temperature. Notice 


muſt like wiſe be taken whether any ſubſtauce 
exhales, or is precipitated by the cooling. 
The obſerver ought likewiſe to enquire whe- 


ther rains, dry ſeaſons, or other variations of the 


atmofphere, have any influence on the tempera- 


ture or quantity of water of the ſpring. If theſe 


cauſes a& upon the ſpring, its virtue cannot but - 


vary exceedingly.” This is the cauſe why cer- 


tain mineral waters are more highly charged with 
their principles in one year than in another; and 
hence alſo it ariſes that certain waters produce 
wonderful effects in ſome years, though in other 

ſeaſons their effects are trifling. The celebrat- 

ed De Haen, who analyſed for ſeveral ſueceſſive 
years all the waters in the neighbourhood of 


| ene never found them to contain the ſame 


principles 
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prineiples in the ſame proportion. It would. 
. therefore be an intereſting circumſta. 


and publiſh the reſult. 


1 \ 
* * | 
: ata f 
* a $* 4 {8 7 


ce, if. at. 
the time of taking up or bottling. of theſe; wa- 
ters, aſkilful phyſician were to analyſe them, 


2 l r 755 * 4 g "1 
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. After theſe, preliminary examinations have 


been made at the. ſpring, further experiments 


muſt be mage aceording to che methods of. che- 
miſtry : Theſe experiments ought tobe, per- 
formed at theſpring itſelf; but if this cannot be 
done, new bottles maybe filled with che water; 


and, after. cloſiog them very accurately, they. = 
may be carried to the laboratory pf the chemiſt, 


who muſt proceed to examine them by te- 


agents, and by the method of analyſis. 


The ſubſtanges contained in water are de- 


compoſed byaneans of re- agents; and the new 


combinations or precipitates which are formed; 
immediately point out the nature of the prin- 


ciples contained in the waters, The moſt effi- 


cac ious and the n W nee are the | 


Gaines A 1b £15 4- be 4 4. F209 2” 4 47 2 ON . 


1, Tindture of a becomes, 1 by; 5 
1 with acidulous waters 


2. Pruſſiate of lime, and that of. nl 
t-aſh not ſaturated, precipitate the iron con- 


1 en in a mineral water of a blue colour. 


n The wenn concentrated ſulphurie ee 
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_ compoſes moſt neutral ſalts; and forms with 
their baſes aca TO well e eafily | 
diſtinguiſhed, © 00 2 e ee 
4. The oxalic: wo: or ure of en diſen- 
gages lime from all its COLOR and forms 
with it an inſoluble fallt. 

The oxalate of ammoniac EY a more 
peedy effect; for, by adding a few eryſtals of 
chis ſalt to water charged with any calcareous 
ſalt, an inſoluble precipitate is inſtantly formed. 
e Ammöniac or volatile alkali” affords a 
beautiful blue colour with the ſolutions of cop- 
per. When this al kali is very pure, it does not 
precipitate the calcareous ſalt, but decompoſes 
the magneſian only. In order to have it in a 
highly cauſtie ſtate, a ſyphon may be plunged 
in the mineral water, and ammoniacal gas or 
alkaline air paſſed through it. The water ought 
to be kept from the contact of the atmoſphere, 
which otherwiſe might occaſion a erke, eg 
w_ virtue of its carbonic acid. * ob he 

6. Lime water precipitates e and 
it likewiſe eee wen, 3 iron from a ſolution 
nd onda, ere, of ien: e OEETR ST 1 
7. The muriate of POR detects the Cmall- 

eſt particle of ſulphuric. ſalts, ' by the regene- 
ration of n aha a e nen is inſoluble, 
e falls down. 
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8. Alcohol is a good reagent. on eee 
of its affinity with water ' 
The nitrates of filver and of echt m 
like wiſe be employed to n kante 8 
or muriatic falt. 1 ib 
II. Theſe re- agents, W e he 
nature of the ſubſtances contained in any water; 
hut they do not exhibit their accurate propor- 
tions. For Ry we are N ve Op! es | 
recourſe to other means Win 
There are two chings 5 8 With 
als: of any water . The mt verb 
Ples. 2. The fixed printi pls 
1. The volatile principles are exrbonic acid = 
gas and hepatic gas. The proportion of car- 
bonic acid may be aſcertained by various pro- 
erſſes. The firſt, which has been uſed by Mr. 
Venel, conſiſts in half filling a bottle with the 
gaſcoits water intended to be analyſed- A 
bladder ĩs then to be tied upon the neck of the 
bottle, and the water agitated. The air which 
is di ſengaged inflates the bladder 8 and by that 
indication an eſtimate may be made of its quan- 
tity. This proceſs is not accurate; becauſe agi- 
ration is not ſufficient to diſengage the whole 
wen the carbonic acid. Neither is en V 
tion of the water in the pneumat 
Weber en more exact; 


3-6 * To 
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ter whith aids with che air „ with | 
it, and the gaſcous product conſiſts only of a 
part of the gas contained in the water. The 
Precipitation by lime-water appears to me to 
be the moſt accurate proceſs. Lime- water is 
poured into a determinate quantity of the wa- 
ter, until it ceaſes to cauſe any precipitate. 
This precipitate being very accurately weighed, 
A parts of the whole muſt be deducted for the 
proportion in which water and earth enter in- 
to. it; and the remainder is the aca contained 
in this carbonate of lime. 
|. Hepatic gas may be Srecipitated, a 3 very 
| eee, nitric acid, ne to the ex- 
emen of Bergmann. | . 
The oxigenated muriatic acid has 3 Sag 
poſed by Scheele; and Mr. De Fourcroy has 
pointed out the ſulphureous acid, the oxides of 
lead; and other re- agents, to precipitate the 
mall quantity of e held in ſolution in 
hepatic gas. wy 
212. Evaporation is commonly 1 to * 
tain the nature of the fixed prineiples contained 
in any mineral water. Veſſels of earth or porce- 
lain are the only kind ſuitable to this purpoſe. 
The evaporation muſt be moderate; for 
itrong ebullition volatilizes ſome ſubſtances, 
and decompoſes others. In proportion as the 
| | evaporation 


evaporation proceeds, precipitates are afforded, 
which Mr. Boulduc propoſes to take out as 
they are formed. The celebrated Bergmann 
ad viſes evaporation to dryneſs; and to See 
ee in the following manner 
1. This reſidue muſt be put into a ſi "a 
phial, and ſtrongly agitated with alcohol; af- 
ter which the fluid muſt be filtrated. 95 
2. Upon the reſidue pour eight times its 
weight of cold diſtilled water; agitate this, and 
filter the fluid, after ſtanding ſeveral hours. 
3. Laſtly, the reſidue muſt be boiled for a 
| quarter af an hour in five or ſix hundred parts 5 
of diſtilled water, which fluid muſt be ward | 
by filtration. | 50 5 5 
| 4. The reſidue, Which i is 8 ſoluble i in 
water nor in alcohol, muſt then be moiſtened, 
and expoſed for ſeveral days to the ſun: by this 
treatment, the iron which it may contain, ruſts. 
It muſt then be digeſted in diſtilled vinegar, 
which diſſol ves lime and magneſia; and this ſo- 
lution, evaporated to dryneſs, affords either an 
earthy ſalt in filaments which are not deliqueſ— 


cent; or a deliqueſcent ſalt; which laſt has mag- 


neſia for its baſe. The infoluble-refidue.con- 
tains iron and clay, which are to be diſſolved 
in che muriatic acid. The iron is fuſt to be 

e £2300; ae 772 M5196 #3 bqito precipi- 2 
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ed by the pruſſiate of lime; and af- 
Ter aun: che clay by another alk al. 
The ſalts which the alcohol has diſſolved, are 
the muriates of magneſia and of lime. They 
are eaſily known by. n them 9 the 
5 ſulphuric; acid. | 
With reſpect to the falts diffolved in che 2010 
water, they muſt be ſlowly cryſtallized; and 
their form, and other obvious qualities, will 
ſhew what they are. ; | 
The ſolution: by boiling water contains no- 
thing but ſulphate of lime, | 
When the analyſis of any water has backs 8 | 
made, the ſyntheſis becomes eaſy; and the 


compoſition or perfect imitation of mineral 


. waters is no longer a problem inſoluble to che- 
miſts. What, in fact, is a mineral water? It is 
rain water, which, filtering through the moun- 
tains, becomes impregnated with the various 
ſoluble principles it meets with. Why, there- 
fore, when once we know the nature of theſe 
principles, can it not be poſſible to diſſolve them 


in common water, and to do that which nature 


itſelf does? Nature is inimitable only in its 


vital operations; we may imitate its effects 


perfectly in all other proceſſes: we may even 
do better; for we car at pleaſure vary the tem- 


perature and the proportions of the conſtitu- 
5 ent 
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ent parts, The machine of Nooth, improved 
by Parker, may be made uſe of to compo 


* 1 


or hepatic; and nothing is more caſy than 
imitate ſuch waters as contain on 
ciples. of | 


PP ˙· 2. - 
wA * 2 1 2 1 83 
Noe 


a 


i 7. * * . 8 2 
P # 


2 n 4 & -P 


ru ub or THE) PIRST VOLUMEs! (| 


